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PROJECT ASSISTANCE COMPLETION REPORT 

PROJECT 519-0362 

COFFEE TECHNOLOGY TRANSFER 

I- SUMMARY OF THE PROJECT 

The Unlted States Agency for International Development (USAID) 
entered m t o  a Cooperative Agreement wlth the Salvadoran Coffee 
Research Foundatlon (PROCAFE) on July 27, 1992, wlth a $12 
mllllon Llfe-of-Project (LOP) fundmg (USAID contrlbutlon) to be 
expended over a perlod of flve years On July 23, 1997 the 
Prolect authorized fundlng was reduced to $10,537,000 PROCAFE 
counterpart contrlbutlon was $11 250 mllllon The orlglnal 
Project Assistance Completion Date (PACD) of July 31, 1997, was 
extended to September 30, 1997 on July 10, 1997 

The Prolect had four components 1) Coffee research, 2) Coffee 
agricultural extension, 3) Economlc studles, and 4) 
Admlnlstratlve support 

11- GOAL AND PURPOSE OF THE PROJECT 

A Goal 

The goal of the Project was to revltallze the coffee Industry In 
El Salvador 

B. Purpose 

The purpose was to lmprove per unlt ylelds and overall lndustry 
productlvlty for coffee producers, wlth an emphasls on small 
producers 

C PROCAFE'S Organ~zatzonal Structure and Actlv~tles 

Flnal authority over the Salvadoran Coffee Research Foundation's 
actlvltles rested wlth the General Assembly, composed of member- 
subscribers, who met at least once a year The prlmary 
responslblllty of the General Assembly was to elect the Board of 
Dlrectors and to approve the annual operating plan The Board of 
Dlrectors was responsible for general pollcy and overall 
dlrectlon of the Foundatlon The Board was composed of two 
representatives from each of the four coffee assoclatlons, as 
well as PROCAFEts General Manager General admlnlstratlon was 
carrled out by the General Manager, although wlth heavy guldance 
and control over dally operations exercised by the Board 



The General Manager was supported by the lnternatlonal technlcal 
asslstance (TA) team provlded by the International Research 
Institute, Inc (IRI), under contract wlth USAID PROCAFE1s day- 
to-day operations were carrled out by seven departments 
a) Technology Generatlon and Transfer, b) Admlnlstratlon and 
Flnance, c) Informatlon Servlces (Computers), d) Communlcatlons, 
e) Economlc Studles and Plannmg, f) Technrcal Llbrary, and 
g )  Geographical Informatlon System (GIs) 

PROCAFEts key operatlng department was Technology Generatlon and 
Transfer Thls unlt was orlglnally organized as two separate 
departments, but after a general reorganlzatlon In July 1995 they 
were merged Into a slngle unlt to Improve coordlnatlon between 
research and extenslon actlvltles 

Technology Generatlon (research) was carrled out by technlclans 
under the dlrectlon of a coordlnator Research actlvltles 
covered the followmg functions a) Production Systems, wlth 
responslblllty for coffee farm renovation, sol1 protection and 
the recuperation of sol1 productive capablllty, environment and 
crop dlverslflcatlon, b) Plant Protection, whlch promoted 
mtegrated pest management techniques to combat numerous pests 
rncludlng the coffee borer, c) Analytical Servlces, whlch 
provlded laboratory analyses of solls, water and plants, and 
monltored the quallty of agrochemlcals, and d) Genetlcs and 
Quallty Improvement whlch was responslble for developmg Improved 
plant varletles, better plantlng materlal, and smproved methods 
of coffee processmg 

PROCAFE1s research effort served coffee producers by provldlng 
diagnoses of lnsect and pest problems and recommended 
alternatives for thelr control, seed and plantlng materlal of 
proven genetlc quallty, and analytical servlces on solls, water, 
plants, and agrochemlcals Adaptlve research was carrled out on 
48 demonstration plots located on privately-owned farms and 
cooperatives In all Important coffee growmg reglons of El 
Salvador 

Technology transfer (extenslon) was carrled out under the overall 
dlrectron of a coordmator by approximately 52 extenslon agents 
operatlng from 13 fleld offlces located In three reglons covermg 
the entlre country Reglonal offlces were located at Santa Ana, 
Santa Tecla (Nueva San Salvador) and Santlago de Marla The 
fleld offlces were supported by two central departments 
responslble for technlcal asslstance, valldatlon, and technlcal 
tralnlng of coffee producers and PROCAFE employees 

The purpose of Technical Assistance and Technology Valldatlon was 
to convert research results lnto profitable, vuser-frlendlyn 
technology recommendatlons easlly applled by coffee producers 



The Tralnlng Department provlded tralnlng to coffee producers and 
PROCAFE employees as a means of lmprovlng producer Incomes, wlth 
particular attention to small and medlum coffee growers 

The Communlcatlons Department's m a m  role was to strengthen 
PROCAFE's tles wlth ~ t s  constituency The department developed 
and implemented publlclty campaigns as requlred to promote 
speclflc PROCAFE programs and provlded tralnlng materlal for 
research and extenslon actlvltles and technlcal lnformatlon for 
the producer 

Economlc Studles and Plannlng supported PROCAFE's research and 
extenslon servlces by developing flnanclal and economlc models of 
different slze coffee farms, and by analyzmg the cost-beneflt 
effect of recommended agricultural practices The department 
served the coffee sector by maklng annual projections of natlonal 
coffee productlon and by carrylng out sub-sector analyses as 
requlred Thls department also mantamed mformatlon data bases 
related to coffee productlon, processlng, and exports 

Admlnlstratlon and Flnance provlded admlnlstratlve support to 
PROCAFE In human resources, flnance, materlals control and 
general servlces The Fmance Department was responslble for 
flnanclal management and control, accountmg, flnanclal reporting 
and the admlnlstratlon of PROCAFE1s flnanclal authority pollcy 
Materials and General Servlces was responslble for materlals 
purchases, inventory control, mamtenance of vehicles, bulldlngs 
and equipment, securlty and offlce servlces Human resources was 
responslble for personnel actlons lncludlng recruitment, salary 
admlnlstratlon, employee relations and beneflts programs 

Informatlon Servlces was created as a resource base for computer 
hardware, software, and mformatlon systems Thls department 
planned computmg resources and was responslble for the 
acqulsltlon of computer hardware and software 

The "Ing F6llx Choussyu technlcal llbrary was the only natlonal 
llbrary In El Salvador speclallzlng In coffee The llbrary 
contamed technlcal materlals lncludlng those produced by ISIC 
The llbrary malntalned tles to research centers In other 
countries and wlll soon have access to lnternatlonal data bases 
through a satelllte network 

The Geographic Informatlon System (GIs) was a powerful 
lnformatlon tool whlch comblned data base resources wlth mapplng 
capablllty Mapplng of coffee growlng areas 1s based on 
cadastral lnformatlon at a scale of 1 5000 and on modern 
satelllte global posltlonlng technology Thls Department also 
rnonltored water quallty In major rlvers at a number of run-off 
locations near coffee processmg plants 



111- FINANCIAL STATUS (as of October 15/98) 

Element Obligation Expenditure Pipeline 
Description 

Tech Asslst I $ 4 ,965 ,457  1 $ 4  781 ,909  1 $ 1 8 3 , 5 4 8  
I I I 

Construct ion I $ 51 ,037  1 $ 51 ,037  / $ 0  0  
I I I 

Operatlng Costs I $ 1 ,621 ,075  1 $ 1 ,570 ,220  1 $ 50 ,854 
I I I 

Audits I $  1 8 , 9 7 7  I $  18 ,996  1 $ 0 0  

USAID Admin $ 2 ,037  $ 2 ,037 $ 0 0  

TOTALS $10,537,000 $10,302,598 $234 ,401  

The $183,547 under the Technlcal Assistance llne Item was de- 
committed and de-obligated The $50,854 under the PROCAFE 
Operatlng Costs llne ltem was de-obligated Attachment A shows a 
detalled flnanclal status report 

IV- PROJECT ACCOMPLISHMENTS 

By the end of the Project, ~t was expected that the followmg 
would be achleved 

1) Technology transfer and technical asslstance on coffee 
holdlngs operated by 15,000 small farmers and 46 agrarlan reform 
cooperat lves 

Actual Technlcal asslstance was delivered to 7,276 small farmers 
and 110 agrarlan reform cooperatives The total number of 
asslsted coffee growers was 13,571 

2) An average yleld of 20 qulntales (cwt) per manzana (0 7 
hectares) -from 9 qulntales of coffee per manzana In 1991- by 
means of environmentally benlgn technology packages 

Actual Natlonal average yleld by the end of the project was 14 5 
qulntales per manzana 

For results 1 and 2, the mld-term evaluation provlded the 
follow&ng conclusion "PROCAFE1s current goal of asslstlng 11,000 
small farmers between 1993 and 1997 1s less than the Project goal 
of assisting 15,000 small producers over the LOP The Project 



goal 1s apparently based on erroneous lnformatlon At the 
current rate of progress ~t 1s doubtful that even 11,000 small 
farmers wlll be adequately served by the end of the Project 
Furthermore, the targeted areas of coffee rehabllltatlon wlll not 
llkely be met slnce the declslon to rehabllltate 1s largely 
dependent on economlc factors outside PROCAFE'S control 

3) A permanent coffee research and extenslon capaclty wlthln 
PROCAFE 

Actual A permanent research and extenslon servlce 1s In place 
wlthln PROCAFE 

Other accompl~shments 

In addltlon, PROCAFE reports that new technologies and Improved 
cultural practices were lncorporated In 77,723 manzanas, roughly 
one-thlrd of the total coffee area In El Salvador 

Also, 149 groups of small coffee growers were formed The groups 
lncluded 257 women and 1,414 men 

In tralnlng directed to coffee growers, 1,470 events were carrled 
out durlng the llfe of the prolect 34,492 partlclpants attended 
(surely two or more tlmes by the same partlclpant) Women 
represented 13% of tralnlng partlclpants 

Tralnlng was also provlded to PROCAFE employees 227 events took 
place durlng LOP, from whlch 75% were carrled out m-country and 
25% abroad Slx PROCAFE employees, from whlch two are women, 
completed thelr Masters degrees In Mexico and Puerto Rlco 

V- THE I R I CONTRACT 

Under the $12,000,000 Cooperatlve Agreement, an $8,655,030 
contract was slgned between USAID/El Salvador and IRI Research 
Instltute from Stamford, Connecticut $3 5 mllllon were destlned 
for commodltles and the rest was Intended for the provlslon of 
xnternatlonal technlcal asslstance 

As mentioned above, lnternatlonal technrcal asslstance (TA) and 
procurement of malor commodltles was provlded under contract wlth 
the IRI Research Instltute, Inc (IRI) The contract began on 
July 15, 1993 and the Chlef of Party arrlved In El Salvador one 
month later Technlcal assistance became available a lxttle more 
than a year after the Cooperatlve Agreement between USAID and 
PROCAFE was slgned Under the contract, IRI was to provlde a 
total of 378 person-months of effort by a comblnatlon of dlrect 
employees, consultants, and subcontractors Technlcal asslstance 
to be provlded by long term advlsors based In El Salvador 
amounted to 231 person-months, short term technlcal asslstance 



(STTA) to be provlded by consultants on temporary duty m-country 
amounts to 112 person-months, and IRI home offlce support was 
planned at a level of 35 person-months 

The slow dellvery of vehlcles and computers had a negatlve Impact 
on PROCAFE1s performance, especially In extension actlvlty 
Clapp and Mayne, a sub-contractor, handled procurement of 
vehlcles and computers, and IRI handled all the rest 

The reasons for the procurement delays were a) Buy Amerlca 
regulatlons, whlch forced PROCAFE to purchase U S - made 
vehlcles that they felt were poorly sulted to local condltlons, 
and made lt necessary to apply cumbersome U S procurement 
regulatlons, b) USAID's procurement regulatlons requlred a lead 
tlme of at least slx months for dellvery of the commodity, and c) 
Inadequate plannlng by PROCAFE In the face of excessive lead 
t lme 

Attachment B shows IRI's final report 

VI. PROJECT ISSUES 

1) On November 16, 1995, the Salvadoran Leglslatlve Assembly 
approved Decree 508 reducrng the dollar check-off contrlbutlon to 
PROCAFE from $1 00 to $0 75 per 100 lbs of exported coffee Thls 
leglslatlon arose from an agreement made In Colombla by the 
Mlnlster of Economy, who also serves as President of the 
Salvadoran Coffee Councll, In whlch El Salvador was to contribute 
$930,000 to partlcxpate In an lnternatlonal prlce support 
agreement The source of fundlng the Government ldentlfled to pay 
for thls Agreement was the dollar check-off, whlch was the maln 
source for counterpart contrlbutlon, and PROCAFErs future 
sustalnablllty 

The lssue was fxnally resolved by the Leglslatlve Assembly by 
enactmg Decree 778 In July 1996, whlch would remstate the full 
dollar check-off to PROCAFE startlng In June 1997 

2) Under the new USAID/El Salvador strategy, approved In June 
1996, for the SO1 Technology/Marketmg Results Package, the 
Pro~ect dld not "fit" very well The new strategy basically 
called for strengthening secondary level organlzatlons, formatlon 
of cooperatlves and/or producer groups, and afflllatlon of small 
farmers to prlmary and secondary level organlzatlons Thls 
concept was presented to PROCAFE'S board of directors on August 
19, 1996 

PROCAFE responded on August 27, 1996, In wrltlng, that they could 
not perform the work of promotmg afflllatlon or formatlon of 
cooperatlves slnce that was not their mandate 



Durlng October 1996, USAID contracted a consultant, for the 
purpose of redeslgnlng the Project to make ~t more "suitable" for 
the new strategy The consultant recommended three components 1) 
An actlvlty, under a sub-contract, to be Implemented by UCAFES (a 
second level organlzatlon), 2 )  a para-technlclan component to 
mcrease penetration of the extenslon services, and 3) a pllot 
plant for research on resldual waters from the processlng phase 

Under thls new concept most of the money was to be dlrected for 
component 1, the UCAFES sub-contract, whlch fltted very well 
under the SO1 strategy PROCAFE board of directors dld not agree 
wlth thls approach, but agreed wlth components 2 and 3, and 
responded that they would present a counter proposal on December 
15, 1996 

On the thlrd week of November 1996, the SO1 offlce was lnformed 
by ~SAI~/~ashlngton of a $2 mllllon dollar reductlon for FY97 
One of the Projects that were selected to npay the bill" was 
PROCAFE due to 1) No compatlblllty wlth the new USAID/El 
Salvador strategy, and 2) lack of support from the "grem1alesn 
that compose PROCAFE whlch surfaced durlng the $0 25 dollar 
check-off reductlon 

Therefore, and due to the reasons mentioned above, actlvltles 
wlth PROCAFE were suspended durmg 1996 and the flrst semester of 
1997, wlth the exception of the flnanclng of slx scholars 
studylng abroad and the flnanclng of the IRI contract whlch ended 
In July 1996 Actlvltles were re-started untll July 1997 to 
develop a $146,000, three-month, actlon plan 

V I I .  PROJECT EVALUATIONS AND AUDITS 

The evaluatlon was carrled out to renew PROCAFE1s ablllty to 
support coffee research and extenslon and to estlmate the 
economlc effects of project-sponsored technology 

The evaluatlon was carrled out by a three-person team over a 
four-week perlod durlng October-November, 1995 The team was 
based In the clty of San Salvador and traveled extensively 
throughout the country whlle vlsltlng coffee farms and processlng 
plants, to lntervlew large producers, small farmers, 
cooperatives, agrlbuslness operators, USAID offlclals, 
speclallsts from the technical assistance team provlded by the 
International Research Institute (IRI) and PROCAFE, the 
lmplementlng organlzatlon 



Major conclus~ons, recommendatlons and lessons learned from the 
evaluations were the followlng 

a) Management Issues 

PROCAFE1s flnanclal posltlon projected over the medlum term 1s 
relatively strong As long as the "dolar-cafe" donatlon 
continues at ~ t s  current level, PROCAFE should be able to provlde 
approximately the same level of servlce as lt now does, after the 
Coffee Technology Transfer Project ends However, the lack of 
assurance over long term fundmg of the "dolar-cafe" retention 1s 
a dark cloud over PROCAFE's future 

PROCAFE has made good progress toward becomlng a capable coffee 
research and extenslon organlzatlon Its plannlng and budget 
management are hlghly effectlve, but the Board of Directors 1s 
too deeply mvolved In the day-to-day actlvltles of the 
organlzatlon 

Although the TA provlded by IRI 1s more costly than levels seen 
on many USAID projects, on balance lt has been effectlve USAID 
1s recelvlng good value for the money spent on technical 
assistance 

PROCAFE'S current goal of asslstlng 11,000 small farmers between 
1993 and 1997 1s less than the Project goal of asslstmg 15,000 
small producers over the LOP The Project goal 1s apparently 
based on erroneous lnformatlon At the current rate of progress 
~t 1s doubtful that even 11,000 small farmers would be adequately 
served by the end of the Project Furthermore, the targeted 
areas of coffee rehabll~tatlon wlll not llkely be met smce the 
declslon to rehabllltate 1s largely dependent on economlc factors 
outslde PROCAFE's control 

The slow dellvery of vehlcles and computers has had a negatlve 
Impact on PROCAFE'S performance, particularly In extenslon 
act lvlty 

b) Research Issues 

Prlvatlzatlon of coffee research has had the followlng posltlve 
effects 

1 PROCAFE management has glven prlorlty to solvlng 
important problems In the coffee sector Its mandate 1s to 
rapldly and efflclently produce technology that wlll result 
In mcreased productlvlty and farm Income 



2 PROCAFE 1s developmg an effective and efflclent 
admlnlstratlon to support ~ t s  prlmary functlons technology 
generation and transfer 

3 PROCAFE has incorporated the prlnclpal players from the 
coffee sector lnto ~ t s  Board of Dlrectors and Advlsory 
Councll, thus provldmg a forum for prlvate sector 
partlcrpatlon 

4 PROCAFE has attempted to Integrate the research and 
transfer functlons to achleve correct solutlons to 
slgnlflcant problems That mtegratlon process 1s st111 In 
progress 

The mandate from the PROCAFE Board of Dlrectors 1s for applled 
research The metamorphosis from an ISIC to a PROCAFE research 
methodology 1s as yet incomplete Whlle the problems whlch face 
all coffee producers are generally the same, the solutlons are 
not PROCAFE's research program does not dlfferentlate between 
the technologies that are appropriate for the low versus hlgh 
resource producers 

The complexity and importance of the envlronmental aspects of the 
coffee industry, are not reflected In the research program It 
1s important that PROCAFE qulckly deflne ~ t s  longer-term 
actlvltles related to the environment El Salvador faces 
particularly serlous envlronmental problems due to ~ t s  hlgh 
population denslty, severe dry season and porous volcanlc solls 
and concentratlon of ~ t s  coffee processlng capaclty 

Coffee and envlronmental quallty are prlorlty areas of concern 
for PROCAFE management and largely dependent on post-harvest 
processlng condltlons Yet, there 1s no permanent program that 
1s adequately staffed and funded to address problems In thls 
area 

There needs to be a greater lntegratlon of econornlc crlterla and 
analysls Into PROCAFE's methodology, both for research and 
technology transfer 

PROCAFE does not monltor and measure the Impact on the coffee 
sector of recommendations that have been adopted Impact 1s 
estimated on a sub~ectlve basls 

In the area of "organlc coffee" there IS llttle collaboration 
between PROCAFE and CLUSA, another USAID-supported effort 

c) Technology Transfer Issues 

Those currently recelvlng Technical Assistance from PROCAFE 
regard the assistance hlghly, but often lndlcate that they would 
llke to see even more servlces forthcoming 



The performance measures that PROCAFE uses for technology 
transfer are based on ~ntermedlate level targets and gauge 
process rather than outcomes 

The lnablllty of small producers and agrarlan reform cooperatives 
to obtaln access to credlt 1s a serlous llmltatlon to the 
adoptlon of PROCAFE1s recommendatlons PROCAFE must develop 
recommended technology packages for these producers whlch 
recognaze thelr needs and dellvers appropriate technologies 

For cultural reasons, male extenslonlsts are less effective In 
worklng wrth women producers than female extenslonlsts 
Therefore, In order to reach a greater number of women farmers, 
more female extenslonlsts should be used 

a) Management Issues 

PROCAFE should make a concerted effort wlth the leaders of the 
coffee sector to resolve the present uncertamty over ~ t s  long 
term fundlng Once the lndustry has developed a common posltlon, 
the sector should approach the Salvadoran government wlth a long 
term flnanclng proposal 

PROCAFE should follow through on ~ t s  plans to contact 
lnternatlonal donors for posslble fundlng, elther from outrlght 
donatmns or from servlce fees for asslstlng projects related to 
the foundation's overall objectives 

PROCAFE should propose to USAID a modlflcatlon of Prolect outputs 
to a level considered more attamable Also, PROCAFE should set 
outcome targets for the different producer groups, such as 
lmprovang profltablllty by a glven amount, or lncreaslng 
productlvlty to a deslred level Impact should be measured In 
terms of progress made toward achlevlng these targets 

PROCAFE should authorize the TA team to provlde an organlzatlonal 
expert to work on behalf of the Board of Directors to renew 
reportmg and control procedures necessary to keep the board 
lnformed of PROCAFE'S major actlvltles but requlrlng fewer 
meetmgs and less lnterventlon In dally actlvltles 

USAID and PROCAFE should explore alternatives to contlnue TA In 
speclflc areas beyond the explratlon date of the IRI contract 

b) Research Issues 

Research should be more focused on actual farm condltlons, 
lncludrng the capaclty of producers to adopt and manage the 
technology recommended by PROCAFE and the relevance of the 
technology to those condltlons Speclal concern should be glven 



to the low-resource producer and hls ablllty to adopt coffee and 
dlverslflcatlon technology 

PROCAFE should make use of the modern lnformatlon management 
techniques that are available to ~t to monltor and analyze the 
lmpact that ~ t s  program and recommendatlons are havlng on the 
coffee sector, and utlllze thls lnformatlon to adjust and flne 
tune ~ t s  program 

Economlc prlnclples should be brought more fully m t o  the 
research and extenslon declslon-maklng process An envlronmental 
research program for the next frve years should be presented by 
CADIEX for approval by the Board of Directors The research 
agenda should be reprogrammed to reflect the magnitude of the 
long-range envlronmental problems facmg El Salvador 

Glven that the CLUSA pro-~ects whlch support organlc coffee 
production are scheduled to termmate In the near future, PROCAFE 
should conslder lncorporatmg thls technology Into ~ t s  extenslon 
program 

PROCAFE should educate ~ t s  research technlclans on how to use the 
GIs to help deslgn, Implement and evaluate research prolects 

PROCAFE should establish a "dual career pathN personnel pollcy 
for research technlclans 

c) Technology Transfer Issues 

The productlvlty of Technology Transfer Agents should be 
Improved Suggested alternatives Include reducmg the 
admlnlstratlve burden, more efflclent scheduling and to use group 
leaders to ampllfy the efforts of extenslon agents 

PROCAFE needs to examme ~ t s  lnformatlon reporting system 
Conslderatlon could be glven to creatlng databases of agent 
actlvltles and cllent characterlstlcs whlch could be used to 
satlsfy mformatlon requests as they occur, rather than to 
generate reports whlch could answer questions, should they come 
UP 

PROCAFE needs to develop a "graduation plann for xts cllents, and 
particularly for the small producer groups that lt 1s creatlng 

In an attempt to circumvent the credlt problem faced by small 
producers and agrarlan reform cooperatives, PROCAFE should 
conslder provldlng recommendatlons to these producers whlch are 
more responsive to farm condltlons (e  g labor ~ntenslve) and 
whlch requlre mlnlmal credlt, and/or lt should seek to allgn 
ltself wlth other programs whlch can provlde the needed credlt 



PROCAFE should change ~ t s  hlrlng pollcles to actlvely encourage 
the employment of female technlclans A gender lssues course for 
PROCAFE1s upper and mlddle managers as relates to women 
extenslonxsts wouLLalso be useful 

USAID Follow-up to Mld-term Recommendations 

Immediately after the evaluatlon, the dollar check-off problem 
arose As stated above, most of the actlvltles were suspended for 
one and a half year and there was no sense In provldmg follow-up 
to an actlvlty that was basically paralyzed 

Lessons Learned (taken from mld-term evaluatlon) 

Wlth considerable assistance from the Project, PROCAFE 1s rapldly 
evolvlng lnto a model of prlvatlzed research and extenslon 
However, glven the over-rldlng need for lnstltutlonal development 
In the transltlon from publlc lnstltutlon to a prlvate 
organlzatlon, more emphasls should have been glven In the project 
deslgn to the management and organlzatlonal development of 
PROCAFE 

The small producer group methodology has proved successful Thls 
has been an effective method for attracting women partlclpants In 
the extenslon program, at about the same rate as women are 
present In the coffee producing population 

One lmplementatlon practlce whlch has proved counterproductlve 1s 
the near exclusive focus on new small coffee producers as 
cllents The extenslon agents focus on recrultlng new cllents 
wlth lnsufflclent conslderatlon for contlnulng servlces to 
establlshed cllents To achleve the unreallstlc targets 
establlshed In the Cooperative Agreement, PROCAFE has adopted a 
strategy of a rapld turnover of ~ t s  cllent base, whlch 1s clearly 
not In the best mterest of the coffee sector 

Process ~ndlcators may be useful for the day-to-day project 
management but Impact lndlcators are necessary to determine 
effect~veness and for Informed declslon-maklng as to when 
technlcal servlces can be dlscontlnued 

The potentlal exlsts to develop a powerful set of lnformatlon 
tools from the databases used In conjunction wlth GIs actlvltles 

In workmg wlth small producers, PROCAFE has learned three 
lmportant lessons 1) They have compelling soclal needs whlch go 
well beyond technlcal recommendatlons concerning coffee 
production, 2 )  the most appropriate strategy for small producers 
IS dlverslflcatlon, whlch uses coffee as one lmportant component, 
and 3 )  these producers have clear dlfflcultles In obtalnlng 
credlt and In adoptmg recommendatlons whlch requlre purchased 
mputs 



The Project had three audlts performed by Prlce Waterhouse 
Audlted perlods were June 1992 to December 1993, January 1, 1994 
to December 31, 1994, and January 1, 1995 to December 31, 1995 
All flndlngs and questionable costs, for each perlod, were duly 
closed For CY1996 and CY1997, two flnanclal renews were 
conducted by CONT/USAID No flndlngs arose from these revlews 

VIII COUNTERPART CONTRIBUTION 

PROCAFE reported In the latest quarterly counterpart contrlbutlon 
report, a contribution of $11,446,489 whlch was hlgher than the 
one requlred by the Cooperative Agreement ($11,250,000) 

IX- SUSTAINABILITY 

PROCAFE 1s an organlzatlon that 1s fully sustainable, malnly vla 
the dollar check-off mechanism, whlch contributes wlth 
approximately $3 milllon per year In addltlon, PROCAFE 
readjusted some of the fees that charged to coffee growers In 
order to mcrease thelr lncome 

PROCAFE, currently, 1s operatmg at full capaclty and continues 
provldlng research and technical assistance to coffee growers and 
the mdustry In general In addltlon, PROCAFE bought durlng the 
llfe of the prolect two coffee farms whlch serve as research- 
demonstration centers PROCAFE also expects to obtam addltlonal 
lncome from the operation of these two farms 

X- CONTINUING USAID POST-PROJECT MONITORING RESPONSIBILITIES 

None 



I TECHNICAL ASSISTANNCE 

II TRAINING 

Ill COMMODITIES 

IV CONSTRUCTION 

V PROCAFE OPERATING COSTS 

I VII AUDITS 

I VIll USAlD ADMINISTRATION 

TOTAL 0 

AMOUNT OBLIGATED 
BY 

ELEMENT 

USAlDlEL SALVADOR 
PROJECT # 51 9 0362 

AS OF OCTOBER 15,1998 
(FIGURES EXPRESSED IN US S) 

TOTAL 
EXPENDITURES 

09 I 6  43 A1 

PIPELINE 

183,547 07 * 
- 

0 00 
-- - -- 

0 00 
- - - 

0 00 
- - 

50,854 62 ** 

TO BE DE COMMITTED AND DE OBLIGATED 
** TO BE DE-OBLIGATED 



MXPEMELM 
Plan Reserv Obligation Doc No 

No Code C t l  No - - - - -  - -  - -  - - - - - - - * -  - -  - - - - -  
90362 00 1 LDNX9225519KG13 L200319 CA 5190362A00206600 
90362 00 1 LDNA9225519KG13 M200828 CA 5190362A00206600 
90362 00 1 LDVA9325519KG13 S300517 CA 5190362A00206600 
90362 00 1 LDVA9325519KG13 S300748 CA-5190362A00206600 

COFFEE TECHNOLOGY TR/ RAFAEL CUELLAR, Page 15 
C u n  Element Earmark Amount Unearmarked Element Name 

Amount Amount - - - - -  - -  - -  - - - - -  .. - -  - - - - - - - -  - - - - -  - - - - - - -  - - - - -  - - 
1,107,00000 1,107,00000 0 00 TECHNICAL ASSISTANCE 
1,102,12600 1,102,12600 0 00 TECHNICAL ASSISTANCE 

476,837 00 476,837 00 0 00 TECHNICAL ASSISTANCE 
567,281 89 567,281 89 0 00 TECHNICAL ASSISTANCE 

90362 00 1 LDV49425519KG13 S400858 CA 5190362A00206600 492;212 11 492;212 11 0 00 TECHNICAL ASSISTANCE 
90362 00 1 LDV59525519KG13 S501098 CA-5190362A00206600 920.000 00 920.000 00 0 00 TECHNICAL ASSISTANCE 
90362 90 1 bDV69625519KG13 S680428 CA 5190362A00206600 300;000 00 300;000 00 0 00 TECHNICAL ASSISTANCE 

1 4,965,457 00 4,965,457 00 0 00 

90362 00 2 LDN29225519KG13 M200827 CA 5190362A00206600 100,000 00 100,000 00 0 00 T R A I N I N G  
90362 00 2 LDVA9325519KG13 S300748 CA 5190362A00206600 32.718 11 32.718 11 0 00 TRAINING - . . . . . . . . - 

0 00 TRAINING 
0 00 TRAINING 
0 00 

0 00 COMMODITIES 
0 00 COMMODITIES 
0 00 COMMODITIES 
0 00 COMMODITIES 
0 00 COMMODITIES 
0 00 COMMODITIES 
0 00 COMMODITIES 
0 00 

0 00 CONSTRUCTION 
0 00 CONSTRUCTION 
0 00 

0 00 PROCAFE OPERATING COSTS 
0 00 PROCAFE OPERATING COSTS 

50,854 62 PROCAFE OPERATING COSTS 
50,854 62 

0 00 AUDITS 
0 00 AUDITS 
0 00 

0 00 USAID ADMINISTRATION 
0 00 

50,854 62 



e 10/16/98 MXCOM Sortrd by Fiscal Year U i t h ~ n  Element w i th in  Project 

ject No 5190362 00 
Earmark Open 

BPC COMMITMENT DOC C t l  No Comnt Resv - * - - -  - - - -  - - -  * -  - - - - * - *  * -  - - - - - * - -  - - 

~DN29225519KG13 CA 5190362A00206600 
LDN29225519KG13 PIL NO 7 

DVA9325519KG13 PIL NO 7 

DV49425519KG13 CA 5190362A00206600 
OV49425519KG13 CA-5 190362A00206600 
DV49425519KG13 PIL NO 12 
DV49425519KG13 PIL NO 7 

Comm tment 
Amount -----..-- 

1,000,000 00 
827, I26 00 
279,874 00 
102,126 00 

2,209,126 00 

0 00 
0 00 

196,963 00 
567.281 89 
279,874 00 

1,044,118 89 

16,457 00 
443,037 00 
32,718 11 

492,212 11 

0 00 
920,000 00 

92O,OOO 00 

300,000 00 

300,000 00 
4,965,457 00 

73,076 14 
26,923 86 

100,000 00 

32,718 11 

32,718 11 

0 00 
0 00 

57,094 88 
158,624 32 

215,719 20 

Disbursed 
Amount - - - -  - - - -  

1,000,000 00 
827, I26 00 
279,874 00 
102,126 00 

2,209,126 00 

0 00 
0 00 

196,963 00 
567,281 89 
279,874 00 

1,044,118 89 

16,457 00 
443,037 00 
32,718 11 

492,212 11 

0 00 
920,000 00 

920,000 00 

116,452 93 

116,452 93 
4,781,909 93 

73,076 14 
26,923 86 

100 000 00 

32,718 11 

32,718 11 

0 00 
0 00 

57,094 88 
158 624 32 

215,719 20 

Opn Advc 
Amaun t - -  - - - - - - - - - -  

0 00 
0 DO 
0 00 
0 00 

0 00 

0 00 
0 00 
0 00 
0 00 
0 00 

0 00 

0 00 
0 00 
0 00 

0 00 

0 OD 
0 00 

0 00 

0 00 

0 00 
0 00 

0 00 
0 00 

0 00 

0 00 

0 00 

0 00 
0 00 
0 00 
0 00 

0 00 

Page 18 

Ava1 table 
Amount Agent Name C m i  tment Descr~ptn  

- *  * - -  - - -  - - - - - -  - - - - 
0 00 I R I  RESEARCH INST I N C  CO I R I  RESEARCH INST 
0 00 1RI RESEARCH INST I N C  C O - I R I  RESEARCH INST 
0 00 1R1 RESEARCH INST I N C  TRNSFR TO OLD APPR JV 52 
0 00 I R I  RESEARCH I N S T  I N C  TRNSFR TO OLD APPR JV 52 

0 00 M I S C  COOP AGREE AMEND 2 
0 00 M I S C  COOP AGREE AMEND 3 
0 00 I R I  RESEARCH I N S T  I N C  AMEND 01 CO 1R1 
0 00 I R I  RESEARCH INST I N C  AMEND 01 CO I R I  
0 00 IR1 RESEARCH INST I N C  TRNSFR TO CURRENT APPR JV 

0 00 PROCAFE PROCAFE/ TECH ASSISTC 
0 00 I R I  RESEARCH I N S T  INC I R I / C O  AS PER AMEND 02 
0 00 I R I  RESEARCH INST INC I R I /  TECH ASSIS TO PROCAF 

0 00 PROCAFE I N C  FUNDING AS PER AMEND 
0 00 I R I  RESEARCH INST I N C  I R I /  CO FUNDS PER AMD #4 

183,547 07 I R I  RESEARCH INST I N C  I R I /  TECH ASSIS TO PROCAF 

0 00 PROCAFE 
0 00 M I S C  

T R A I N I N G  07/27/92 07/31/9 
ACTION PLAN 94 AS PER PIL 

0 00 PROCAFE PROCAFE REPROG/TRAN AD JV 

0 00 PROCAFE 
0 00 PROCAFE 
0 00 PROCAFE 
0 00 MISC 

PROCAFE PIL 13 ACTION PLA 
AMEND 04 
PIL APPLAN 95 
PIL NO 8 I N C  ACTION PLAN 
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e 10/16/98 MXCOM Sortrd by Fiscal Year Within Element wi th in Project Page 20 

ject No 5190362 00 

LDNA9225519KG13 CA 5190362A00206600 
LDNA9225519KG13 DHL SERVICES 
LDNA9225519KG13 PHONE CALLS & FAXES 
LDNA9225519KG13 PIL NO 12 
LDNA9225519KG13 PIL NO 7 

LDVA93255 19KG 13 CA-5 19O362AOO2066OO 
LDVA9325519KG13 DHL SERVICES 
LDVA9325519KG13 PHONE CALLS & FAXES 
LDVA9325519KG13 PIL NO 12 

LDVA9325519KG13 LAG 42001 00305900D013 

LDNA9225519KG13 CA 5190362A00206600 
LDNA9225519KG13 PIL NO 12 
LDNA9225519KG13 PIL NO 7 

LDVA9325519KG73 CA-5190362AD020660D 
LDVA9325519KG13 PIL NO 12 
LDVA9325519KG13 PI L NO 7 

(MXCOM NOPROMPT i n  COMMITMENY MASTER) 

Earmark 
C t l  No 

R301333 

R200453 
R200548 
R200537 
R201 I36 
R200851 

R301334 
R30133S 
R301336 
R301337 

S500332 

R301368 

R5OllOl 
R501369 

R200776 
R201137 
R200852 

R301338 
R301339 
S300177 

Open 
Comnt Resv - - - - -  - * -  

0 00 

0 00 
0 00 

0 00 
0 00 
0 00 
0 00 
0 00 

0 00 

0 00 
0 00 
0 00 
0 00 

0 00 

0 00 

0 00 
0 00 

0 00 

0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 
0 00 

0 00 

0 00 
0 00 
0 00 

0 00 
0 00 

C m l  tment 
Amount 

---**"a 

19,535 44 

26,042 29 
51,037 41 

927,942 79 
114 48 

1,354 35 
18,810 99 

262,373 54 

1,210,596 15 

9,218 91 
0 00 
0 00 

317,449 54 

326,668 45 

32,956 07 

32,956 07 
1,570,220 67 

66,738 41 

66,738 41 

0 00 
0 00 

0 00 
66,738 41 

0 00 
0 00 

5,000 00 

5,000 00 

0 00 
9,920 09 
4,076 49 

13,996 58 
18.996 58 

Drsbursed 
Amount - - - -  - 

19,535 44 

26,042 29 
51,037 41 

927,942 79 
114 48 

1,354 35 
18,810 99 

262,373 54 

1,210,596 15 

9,218 91 
0 00 
0 00 

317,449 54 

326,668 45 

32,956 07 

32,956 07 
1,570,220 67 

66,738 41 

66,738 41 

0 00 
0 00 

0 00 
66,738 41 

0 00 
0 00 

5,000 00 

5,000 00 

0 00 
9,920 09 
4,076 49 

13,996 58 
18,996 58 

Opn Advc 
Amount 

* - - -  
0 00 

0 00 
0 00 

0 00 
0 00 
0 00 
0 00 
0 00 

0 00 

0 00 
0 00 
0 00 
0 00 

0 00 

0 00 

0 00 
0 00 

0 00 

0 00 

0 00 
0 00 

0 00 
0 00 

0 00 
0 00 
0 00 

0 00 

0 00 
0 00 
0 00 

0 00 
0 00 

- - -  - 
PROCAFE 

PROCAFE 
M I S C  
MISC 
PROCAFE 
MISC 

PROCAFE 
M I S C  
M l S C  
PROCAFE 

PROCAFE 

AGRIDEC- 

Available 
Amount Agent Name Comnitment Oescriptn - -  - -  - - -  - - - 

TRNSFR TO CURRENT APPR JV 

PROCAFE OP COST 072792 07 
CREATE COM DOC FOR DHL SE 
CREATE COM DOC FOR PHONE 
PIL APLAN 95 
ACTION PLAN 94 AS PER PIL 

TRNSFR TO CURRENT APPR JV 
TRNSFR TO CURRENT APPR JV 
TRNSFR TO CURRENT APPR JV 
TRNSFR TO CURRENT APPR JV 

PROCAFE/OPERATING COST 

AGRI DEV CONS PROCAFE M I D  TERM EVALUATI 

0 00 PROCAFE INC FUNDING AS PER AMEND 
0 00 AGRIDEC- AGRI DEV CONS AGRIDEC MID TERM EVALUATI 

0 00 MISC 
0 00 PROCAFE 
0 00 M l S C  

0 00 PROCAFE 
0 00 PROCAFE 
0 00 PROCAFE 

COOP AGREE AUDIT EL 07 
PIL APLAN 95 
ACTION PLAN 94 AS PER PIL 

TRNSFR TO CURRENT APPR JV 
TRNSFR TO CURRENT APPR JV 
TO COVER AUDIT EXP ACT PL 



Date 10/16/98 MXCOM Sor t rd  by F isca l  Year W i t h ~ n  ELement wr th in  Pro jec t  
(MXCOM-NOPROMPT in COMMITMENY MASTER) 

Project No 5190362 00 
Earmark Open Comni tment Disbursed 

EL BPC COMMITMENT DOC Ct l No C m t  Resv Amount Amount - - - -  - - - -  - - - - -  - -  - - -  - - 
8 LDV59525519KG13 PO 5190000000610700 S5005 16 0 00 2,037 00 2,037 00 

Page 21 

Opn Advc A v a ~  lable 
Amount Amount Agent Name Comn~ tment Descr lp tn - - -  - -  - - - 

0 00 0 00 DELL COMPUTER CORP RCUELLAR' PENTIUH PCtACCE 
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COFFEE TECHNOLOGY TRANSFER PROJECT 

IRI FINAL REPORT 

I INTRODUCTION 

The United States Agency for International Development Project No 5 19-0362, Coffee 

Technology Transfer Project, author~zed a donation of US$12 million in support of the activities 

of the Fundacion Salvadoreiia Para Invest~gaclon Del Cafe -PROCAFE The Project to be camed 

out over a period of five years, 1992-97, through a Cooperative Agreement with PROCAFE in 

whlch the latter would contribute $1 1 25 million USAlD contracted IRI Research Institute, Inc 

as prime contractor, and Clapp and Mayne as sub-contractor, for a period of 36 months to 

provide technical assistance and help guide PROCAFE in the initla1 phase of ~ t s  operations and to 

perform the off-shore commodrty procurement for the project The Cooperative Agreement with 

PROCAFE had been In effect for one year when the IRI Technical Assistance team began its 

activity, such that the project has completed four years wlth one year to go at thls wrlting 

The stated goal was to contribute to the revitalization of the coffee industry of El 

Salvador, which had been badly disrupted during the 12 year internal confl~ct In the realizat~on of 

t h~s  goal, it was ant~cipated there would be created In El Salvador new employment, better income 

for the coffee producers, an Increase in forergn exchange and stimulation to the overall economy 

of the country 

The funding provided in the Cooperatwe Agreement by USAID was designated primarily 

for the purchase of commodities (veh~cles, field and laboratory equtpment, computers, etc ), 

traixung, and techcal  assistance a mtnor portion could be used for operational costs and repairs 

The major source of operational hnds was the "dolar cafe" which comes from the retention of 

US$l 00 (one) for each hundred weight of coffee exported by El Salvador The facilities 

(burldings, laboratones, vehcles, etc ) of the defunct Salvadoran Coffee Institute, ISIC, were to 

be used by PROCAFE untd new equipment was acquired and other facilities arranged 
- 



The purpose of this report is to prov~de an overwew of the status of the Coffee 

Technology Transfer Project from the standpomt of the Contractor at the termination of the 

contract, and to outline the more Important efforts and accomplishments made to date 

If INSTITUTIONAL ORGANIZATION 

At the beg~nning PROCAFE was, In reallty, a pnvatized government agency, and ~ t s  

structure was essent~ally an adopt~on of the traditional form, three dlv~s~ons - Admln~strat~on, 

Research and Extens~on - each w~th its typ~cal department subdiv~s~ons It soon became ev~dent 

that restructurmg would be required to avo~d a prohferation of pos~tions and to ensure an effk~ent 

and cooperatwe operation The present structure, demonstrated in Figure 1, emerged w~th the 

combinrng of a number of departments, rnak~ng one manager respons~ble for both Research and 

Extens~on, and maklng the L~brary, Commun~cat~ons and Information Systems all lnst~tutional 

support unlts This organ~zational structure appears to be appropnate for the slze and s~ngle 

commodity onentation of PROCAFE 

111 PROCAFE BUILDING AND RESEARCH STATIONS 

Although PROCAFE purchased a slte on the outskirts of El Salvador w~th mtent~ons of 

puttlng the Admimstrative Umt and Laboratories there, that plan IS on hold at the moment There 

are some misgivings about the approprlateness of the slte, as ~t IS not In the coffee growmg area 

and IS located some twenty e~ght krlometers out of the c~ty where almost all of the employees h e  

In add~tlon, there 1s a strong poss~b~lity there w~ll be a down-simg of the PROCAFE staff and 

programs due to a recent reduct~on In the fbndmg from the "dollar retent~on" for exported coffee 

Efforts are underway to get full hndmg restored, ~f th~s  is successfhl some adjustments wdl have 

to be made 



PROCAFE ORGANlZATlONAL STRUCTURE 
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Regardless of the final dec~sion about locatmg the Administrative Unit and Laboratories 

on thts site, it is a valuable resource It can most surely be re-sold at a price superior to that for 

which it was purchased 

After much search, a coffee plantat~on was acqu~red by PROCAFE to be used for research 

and extension activlt~es It is located In the heart of the coffee growing area near Santa h a ,  and 

IS representatwe of a major part of the coffee grown In El Salvador The fifty two rnz (approx 

91 A) plantation is large enough to permlt PROCAFE to carry out a wide varlety of coffee related 

actlvltles, research, demonstrat~on plots and the production of cert~fied seed of the commerc~al 

vanettes used in El Salvador, as well as new var~etles which prove of value 

An aggressive plan of work has been initiated at the new station for the purpose of 

establ~shmg a varietal garden, plant nursery facil~t~es, delineat~on of research areas and 

demonstration plots, and the overall development of the physical facilities It IS hoped that a 

traning facility for both farmers and technmans mlght be built some tlme in the hture 

IV. TRAINING AND TECHNICAL ASSISTANCE 

The most fbndamental contribution made by the Contractor to the Coffee Technology 

Transfer Project was In the area of tra~ning and technical ass~stance The trainmg of PROCAFE 

personnel was done pr~marily in-country by IRI long-term staff, and by highly special~zed short- 

term consultants The training prov~ded vaned in content from bas~c concepts, In some cases, to 

hghly spec~alized sub-disc~plines in others, often wtth the mtroduct~on and use of new types of 

equipment and programs 

The Contractor provtded nine long-term Advisors, resident in El Salvador, for penods 

varymg from 12 to 35 months, a total of 245 madmonths The spectalties represented by IRI 

long-term staff were the following 



Adrmmstrator/Program Coordinator 

Mlcro-economist 

Credit Speclallst 

Plant Protection Speclal~st 

Soils and Plant Nutrition Specialist 

Post Harvest/Agroindustry Spec~alist 

Environmental & Geographic Information Specialist 

Exterslon Management Spec~allst 

Procurement Specialist 

The short-term consultants represented a wide var~ety of speciaIties Over the three year 

penod, twenty-four individuals were called upon to provide a total of 70 mardmonths of short- 

term assistance Figure 2, lists both long and short-term personnel by name, their specialty area, 

the department they assisted, and the length oftime they were with the project 

In addition to the ~n-country trainrng provided to PROCAFE staffby the Contractor, 

opportunities for training outside of El Salvador were also knded by the Cooperative Agreement 

Although these hnds were not a part of the IRI Contract, it was the responslbillty of 1 . 1  staff to 

advlse PROCAFE and assist In designing programs, locate appropriate facilities, make contacts 

and follow the development of the programs The overseas trairung provlded for six Masters 

Programs, and a large number of short courses which in some cases were observational, others 

were on-the-job traimng, while others were intenswe study courses 
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In general, the overseas traitllng was done m Latin American countries rather than in the 

Uruted States, primarily because of the limlted English capability of PROCAFE staff In addition, 

there is no opportunity in the Contmental U S to work with coffee production problems, and only 

limited production of coffee in Puerto h c o  and Hawaii 

V EQUIPPING THE INSTITUTION 

One of the major benefits PROCAFE derived through the Coffee Technology Transfer 

Project was equipment for laboratories, vehicles for transportation, communications systems, and 

field equipment for research and extension activities The project budgeted approximately 

US$3 5 million for this purpose Although the agreement between the Ministry of Agriculture 

and PROCAFE permitted the contmued use of the former ISIC equipment on a rental basis, most 

of ~t was in poor condition or unserviceable 

A significant investment was made In a fleet of vehicles to provlde transport for the 

Extension Service and mobility for the Research and Admintstratwe staff In view of the type of 

terrain most commonly used for coffee in El Salvador, the steep slopes of volcanoes, it was 

imperative that four wheel dnve vehicles be purchased A total of eighty slx vehicles whch 

included 32 pickups, 35 jeep type vehicles, 6 station wagon types, one 12 passenger van and 13 

motorcycles 

In order that PROCAFE could function as an effective service and research institution, it 

was necessary to equip the various laboratories requlred However, there was considerable delay 

in lnitiatlng the purchase of equipment for laboratories until a firm agreement could be worked 

out between the Mnistry of Agriculture and PROCAFE regarding the use of the ISIC facilities 

Once USAID clearance was given to proceed, equipment was purchased promptly for the 

following laboratories 



Sods and Analytical Laboratories 

Plant Protection Laboratories 

Genetic and Physiology Laboratories 

Post Harvest/Agroindustry Laboratory 

Another area of particular importance in developing an efficient and effective organization, 

and wh~ch required substantive equipment procurement, IS the area of Communications and 

Information Systems The various units formed to  provtde this capabil~ty were 

Commun~cations and Library Unit 

Admin~strat~on Information Unit 

Geographtc Information System 

Research and Extenslon Retrieval and Delivery System 

In addition, a considerable amount of tools and individual items were purchased to 

support the research and extension field activities 

VI RESEARCH APPLICABLE TO COFFEE PRODUCTION 

Even though PROCAFE has not had an appropriate research statlon of its own during this 

startup penod, ~t has carried out a w ~ d e  gamut of tr~als using areas loaned by cooperatmg 

plantation owners Some of the more Important findings made dunng this period In the areas of 

production and soil fertility, plant protection and genetlcs and quality control are summanzed 

below 

a Production and Soil Fertil~ty 

It has been possible to quant~fjl the production capaclty of the different soils used for 

coffee production in El Salvador through the field and laboratory stud~es carned out, so as to 

more precisely recommend appropriate fertilizer applications to match that capacity Above all it 



has been poss~ble to develop lirmng and so11 amendment programs to overcome the hgh acidity of 

the soils which has accumulated because of past fertilization programs Coffee producers have 

responded enthusiastically to this program, and have dramatically increased their use of the 

modern soils laboratory set up at PROCAFE (The soils lab has a capacity to analyze up to two 

hundred samples per day) 

A number of initiatives are related to reducing production costs, such as the use of 

mechanical driven augers for malung the holes to plant the young trees, planting the seed directly 

in reusable plastic tubetes which are maintained In a rack isolated from the ground soil (these 

plants require less soil, less fertilizer, less chemical pesticides and less handling) The use of some 

fruit producing trees or precious lumber species as shade is also under study, these practices 

might be most beneficial to small farm coffee producers 

b Plant Protection 

This program is concerned with the prevention and control of insects, diseases and weed 

problems which occur in coffee production Integrated Pest Management is the philosophy 

followed in the development of these activities and the use of chemical pesticides is minimized 

where ever possible The most intensive effort of this program is to control the coffee berry 

borer 

The coffee berry borer, Hypothhenezrs hanrpel, 1s considered to be the most econom~cally 

damaging pest in the production of coffee In El Salvador, 80% of the coffee area 1s infested with 

thls pest and approximately 50,000 mz (87,500 A) suffer heavy losses annually from the insect 

Although the damage causes can be much reduced w~th use of selected insecticides, ths  1s both 

costly and undesirable because of the environmental impact 

The tiny wasp, Cephalonontra stephanodens, was introduced into El Salvador in 1990 as 

a biological control agent However, to be highly effective, the wasp (a parasitoid) must be mass 

produced In laboratortes and released in the plantations at appropriate times Stnce the wasp is 



highly spec~fic to the coffee beny borer on wh~ch it feeds and lays ~ t s  eggs, it is necessary to have 

a plentifbl supply of the borer in order to mass produce the wasp Typically, the borer is collected 

in the field and brought to the laboratory for the purpose of producing the wasp, the collection of 

these infested berr~es IS very time consuming and costly, and even more important, at certam 

cntical penods of the year the fresh bernes are not avadable 

It IS possible to consewe parchment coffee In a way that it wdl be accepted In a limted 

way by the berry borer for feedmg and breedmg, but a more des~rable and readily available 

medium was needed as a subst~tute for the fresh berry Such a med~um, an artificial diet, ha's now 

been developed at PROCAFE Th~s medium, when precisely made with the prescribed mgredients 

and properly maintamed is readily accepted by the coffee berry borer for feedlng and breeding 

The cost per thousand parasitoids when using the fresh Infested berries supplemented wlth 

parchment coffee is about US$20, it IS believed the cost usmg the artificial diet can be reduced to 

no more than US$5 per thousand parasltoids 

Since the ~ntroduct~on of C stephanoder~s mto El Salvador In 1990, some 16 million 

parasitoids have been released In Salvadoran coffee plantations Elght million of them were 

released In 1995 There has been a notable decrease In the use of insect~cides by coffee farmers 

dunng the past two seasons With the ~ntroduction of this new technology to Increase the 

production of this biolog~cal control agent at a lower cost, the Salvadoran coffee growers wdl be 

much benefited 

There are a number of other important pest problems recelvlng attention by the Plant 

Protection Program, such as the so11 fbngus, Roselhr sp , and a complex of soil Insects which fed 

on the roots of both the coffee plants and the shade trees The coffee rust fbngus and the soil 

nematode problems are being worked on jotntly wth the Genetics program, as there are 

promtsmg poss~bilities of controlling these pests with genetic res~stance 

Weed control problems are likew~se under study, and it has been shown that the timng of 

elirmnating weed competition can influence yield greatly, controlling the weeds during the dry 



season while encouraging vegetative cover dunng the wet season was much superior to clean 

cult~vation year around, as well as the reverse order of weedmg The use of the perennial peanut, 

Arachrsprntoz, as a live ground cover shows promlse 

c Genetics and Quality Control Program 

A major effort 1s under way to prov~de root stock material wh~ch 1s resistant to 

nematodes, adapted to the varytng soils and altitudes where coffee IS planted, and on to wh~ch the 

commercial vanet~es of Ccrffea arabica can be grafted Suitable select~ons are bemg found m the 

species C cauephora and C lrbei rca Both of these specles are open pollmated, thus it is 

necessary to develop clonal lines to ensure the selected quantit~es are malntamed Fleld trials with 

these lines have shown d~stmct advantages of vigor and y~eld, particularly where nematodes are a 

problem Although hybr~d varieties with resistance to the coffee leaf rust are now available, these 

have some problems with quality and y~eld, and efforts are continumg to overcome such 

deficiencies At the same time, there is an ongoing search for new vanetles whlch yield more or 

have special qualities which will be attractive to the coffee consumer 

The quality of the coffee bean that goes to market depends much on post harvest handling 

and processlng It is, also, dur~ng th~s  phase of coffee production that the mqor env~ronrnental 

impacts of coffee production occur The "wet process" accepted as the form whlch produces the 

supenor cup of coffee, typically uses large quantit~es of water which at complet~on of the process 

is hlghly polluted A number of recommendations for reducing the amount of water used and 

methods of handling the residual waters have been developed These include the elimination or 

reduction of water to transport the coffee berry through the process, and the use of a mechanical 

means of removing the mucilage, rather than the fermentation process More careful management 

and utilization of the pulp and concentrated mucilage could prov~de economc returns whlle 

reducing env~ronrnental degradation 

Models of "ecologlcal' processlng systems have been developed by PROCAFE Now, 

they have a place where such a processing plant can be built to demonstrate ~ t s  fbnct~on and the 



benefits derlved Thls IS an area that deserves special attention Pressure IS bu~ldmg on both sldes 

Inside El Salvador and in consumer countries to both conserve the ecological benefits of the shade 

grown coffee plantations, and to ehminate the env~ronmental degradation caused by certain phases 

of process~ng coffee Hopefully, PROCAFE w~ll receive the support lt needs to move forward 

aggressively on this program 

VLI TRANSFER OF TECHNOLOGY (EXTENSION SERVICE) 

The ultmate objective of the USAID Project No 519-0362 is to asslst PROCAFE to 

develop the capaclty to transfer superior technology to the coffee producers In El Salvador, so 

that they can produce m a manner that provldes them w~th an economlc return, and can be 

competlt~ve wlth coffee producers elsewhere The PROCAFE Extens~on Service is the 

organlzatlon with the primary responslbllity to carry out that mlsslon, they are part~cularly 

responsible for reaching the small and less well prepared farmers The larger farmers, and those 

wlth more resources, are often lnclrned to by-pass the Extens~on Service, thus complicatmg at 

times, the roles mandated between Researchers and Extenslon~sts 

When PROCAFE was created In 1992, the ISIC Extens~on Service was essentially non- 

hnct~onal It was necessary to select new personnel, train and equlp them This was done in 

phases as resources and equipment could be provided S~nce the procurement process of large 

ticket commod~ties using U S Government funds 1s lengthy, the PROCAFE Extension effort was 

initiated wlth a few dllapldated jeeps and a half dozen rented 4-wheel dnve vehicles It was May 

1994, before the new veh~cles were put lnto servlce 

Today, w~th forty five field agents worlung out of seventeen offices, it is estimated that 

60% of the total coffee area IS positively influenced by the servlces of PROCAFE The 

recommendations made to farmers are based on diagnoses of the field sltuatlons that exlst In 

cases where the plants are a var~ety not appropriate for the area, or of an age or condition they are 

d~fficult to recuperate, a total renovation IS recommended, m others only a partla1 renovation may 

be advisable However, more often it IS a matter of mtroducing a package of Improved practices 



related to prunlng coffee and shade trees, correct fert~lization and the control of ~nsects, diseases 

and weeds Coffee is a perennial crop, and mtroduced changes will only show their effects 

gradually over time Planting new varieties, replacmg lost trees, use of so11 amendments, new 

systems of prunmg, all take several years to produce anticipated results Even so, there are 

already measurable effects in yteld, vigor, and a notable reduction In the soil acidity of soil 

samples coming to the PROCAFE Soil Laboratory for analysis by the end of 1995 

Reaching the small farmer requlres "hands on" programs and special techniques To do 

this on an indtvidual farmer bas~s IS cost prohibrttve PROCAFE is usmg training schools where 

the producers are ~nvited to attend demonstrations of improved technologies Secondly, it is 

formtng small farmer groups where the agents work with the farmers in a commun~ty effort to 

produce their own trees needed to repopulate their fields and to demonstrate the proper methods 

of fertihzatton and care of the plants These small farmer groups (1 18 by 1995) work w~th great 

enthusiasm (they have produced more than one mdlion trees to add to their plantations in two 

years), and many look forward to extendmg the~r activity to community improvements, etc 

Hopefblly, these groupmgs can be fbrther expanded, and will not only contmue to receive 

assistance from PROCAFE, but will find support from other community development 

organizations 



The PROCAFE goal of revitalizing the coffee Industry IS being accomplished by asslsttng the 
coffee growers with techcal assistance, trairung courses and specialized services such as so11 
analyses and providing improved certified seed 

The above "Feria Educativa" 1s part of PROCAFE'S program to improve the production 
practices of the small and med~um stze growers A daerent senes of lectures were gwen in each 
of the tents shown above 



3n to provldmg ~mproved seeds, 
PROCAFE has provided tralmng on the 
proper samtatlon procedures to be followed 
rn the nurseries to prevent the transrmsslon 
of sod borne pests such as nematodes 

- 

1: 
the 



Training in micro-graftmg techques for coffee has been provided to cooperatives for the 
cornmerc~al production of nematode resistant plants In the above photo a supenor selection of 
Bourbon coffee IS being grafted on to a nematode resistant Robusta vanety 

Plastic wrappmg is applled to hold the Bourbon scion on to the Robusta root stock until the 
graft grows together in the nursery From the nursery the grafted plants are transferred to the 
field 



Equipment, supplles and tra~mng was provlded to improve the Soils and Plant Analytical 
Laboratory under USAID finding As a result of the Improved faclhties and techcal assistance 
provlded by IRI there has been a substantial increase In demand for these servlces In 1995 more 
than 10,000 sol1 samples and nearly 1,000 leaf samples were analyzed Ths resulted m more than 
100,000 individual determnat~ons for pH, organic matter, sol1 texture, phosphorus, potassrum, 
calcium, magnesium, alummum and mcro nutrients in some cases 

Equ~pment and tramng was provided to establ~sh a Geographc Inforrnat~on Systems 
Laboratory Ths group has developed an extensive database on coffee growmg areas, 
admstratlve boundanes, the envlronrnent and other factors The recent add~tion of GIobal 
Posltion System equipment make it possible to trace coffee plantation boundaries and perform 
other cadastral services 



The USAID fhding provided the equipment for seven remote automatic weather stations m the 
coffee growrng areas The Geographc Information System Laboratory developed the above map 
of the coffee growing areas 

The remote weather statlons illustrated above are connected by cellular telephone technology to 
a central ~nfiormatlon processmg center Data lnclude temperatures, ramfall, wlnd velocity and 
direction, solar radiation, relatlve humd~ty and other factors 



 total of eighty six velucles (mostly 4-wheel drive) were purchased with USAID finding for 
the project This included 32 pick-ups, 35 Jeep type vehcles, 6 station wagon types, one 12- 
passenger van and 13 motorcycles These were required by the extension specialists and research 
specialist to get into the fields and to make contact with the growers 

The coffee berry borer is the most important econormc pest of coffee As illustrated above the 
damage can be severe A tlny wasp (Cephalononzza stephcmoderzs) was mtroduced to control this 
berry borer on a b~ological basis New technology was mtroduced to increase the production of 
t h ~ s  wasp and about eight mlhon of these parasitoids were released m 1995 



The trad~tional weed control method is by machette as ~llustrated above The use of herbicides 
and cover crops are bemg tested as alternatives 

A cover crop Arachrspznatoz is being tested as part of agronomc stud~es on cultural practices 
that rmght reduce costs and unprove productlon 



An area (approx 90 ac) was recently purchased and IS being developed as a new coffee field 
research statlon This w21 be used for research and demonstration plots as well as for the 
production of certified coffee seeds 

Coffee nursery area being developed at the new coffee field station near Santa h a  HopehIly, 
tramng facallties for both farmers and t echc~ans  wll be built sometime in the future 



VIII OTHER DIRECT SUPPORT ACTIVITIES FOR COFFEE PRODUCERS 

In addition to the technical assistance provlded to coffee producers by the Extension 

Service, PROCAFE provides a wide range of other direct support activities through its soils and 

analytical laboratory, diagnostic laborator~es, coffee berry borer b~ological control labs, GIs 

laboratory, meteorolog~cal stations, and techn~cal and educational publications 

a) The Soils and Analytical Laboratory analyzed more than 10,000 sod samples and 

nearly 1,000 leaf samples for coffee farmers in 1995 Each sample was analyzed for texture, pH, 

phosphorus, potasslum, calaum, magnesium, aluminum, total ac~dity, and organic matenal (in 

some cases addltlonal elements were included) This represented more than 100,000 individual 

tests The farmer paid barely one third the actual cost which IS approximately 10% of that 

charged by commercial laboratories for the same analys~s 

b) PROCAFE also provides a dlagnostlc service to determne the causal agents of plant 

disease, insect, nematode and weed problems the farmers encounter Once the cause is 

determned, wrltten alternative recommendations are provided wlthout cost During the year 

1995, seven hundred sixty eight d~agnoses were made, 3 17 for nematodes, 303 for diseases, 44 

for insects and 104 for other problems 

c) The Biological Control Program against the coffee berry borer maintains six 

laboratories for the production of the parasitold wasp, Cephnlonontra stephcmoderrs At the same 

time, it asslsts Artisan laboratories malntalned by indiv~duals and cooperatives by prov~ding them 

with techrucal assistance, basic equipment and start-up wasps Fifty two of these artisan labs were 

fbnctiotung In 1995 They produced 6 6 milhon parasitoids 

d) The Geographic Information Systems Laboratory provides important services to the 

PROCAFE Research and Extension Divisions, as well as, directly to the coffee growers 

themselves It has developed an extensive data base of the coffee growing areas, admmstrative 

boundaries, road and hydrological networks, coffee processing facilities and towns and villages in 



the areas With the recent add~tion of the Global Positioning System, it is now posstble to trace 

plantation boundar~es and accurately determine land areas 

e) A Nattonal Coffee Weather Monitoring System has been set up with seven remote 

operated statlons feedmg data every day into the PROCAFE Central Information System The 

information from thls System is available on call to all mterested parties The data IS summarized 

and publ~shed monthly As th~s  accumulates it will be extremely valuable In interpretmg research 

results and expla~ntng annual fluctuat~ons in overall product~on 

f) The only source of genet~cally cert~fied coffee plantmg seed tn El Salvador is through 

PROCAFE Durrng the 1994-1995 cycle, 15,132 Ibs of cert~fied seed were harvested, prepared 

and sold to interested parties The seed was produced In areas mamtamed as "seed banks" of five 

commerclaI variet~es, tt 1s anticipated this should produce approximately twenty m~llton plants for 

transplant into the field In addmon, PROCAFE produced in its seed beds 1,482,000 seedltngs 

ready for plantmg mto nurseries 

g) A senes of Technical Bulletins and Extension Leaflets covering the various aspects of 

coEee culture habe bee:: prepared, e t h  are tn process A Coffee Productton Handbook IS soon 

to be published 

IX OBSERVATIONS AND RECOMMENDATIONS 

PROCAFE has evolved very satisfactor~ly over the past four years, and is now providing a 

hrgh quality servtce to the El Salvador Coffee Sector It has a capable staff of Researchers, 

Extensiomsts and Admmstrators, and it has been supplied with the best equipment available 

Even with all of ths, PROCAFE'S future hardly seems secure As yet, it has no permanent 

resrdence, and the law that provides for its operat~onal hnds 1s annually In questlon 

The Insecure situation of PROCAFE seems strange viewed from the outside, cons~der~ng 

the importance of the Inst~tut~on to the well bemg of the coffee sector, and the polittcal force of 



those withn the sector Unfortunately, personal grievances between individuals often take 

precedence over the well being of the group 

Assuming the problems alluded to above are overcome, and PROCAFE receives the full 

support of the Coffee Sector and the full fimding as des~gned, some of the more important 

considerations for hture actions are 

1 The need for a permanent residence for the Admmstration and Laboratory Umts is 

urgent Consideration of a slte other than the one near Ateos seems prudent, building on the 

Coffee Plantation recently acquired as a research station would seem an improvement 

2 Greater attention should be given to influencing coffee processing in El Salvador It IS 

important rha~ ~n-the Eeast possible time, as mwh of the negative enwronmenta! :mpact zs p~ss:b!e 

be eliminated from the processing actlvity In the very near future there will be pressures to do 

so PROCAFE should immediately provide a model for such a facillty on ~ t s  Research Station 

3 PROCAFE has successfidly developed an efficient artificial diet for the reproduction 

of the coffee berry borer in the laboratory This should be exploited by patenting the diet, using ~t 

aggressively in its program of "Control Biologico de la Broca", and for licensing abroad if 

requested 

4 Emphasis must be given to micro-economic studies on a full time basis PROCAFEys 

economists have continuously been dwerted from economc studies by demands for plannmg and 

forecastmg actlvitles In order to produce benefits for the coffee growers, economlc studies must 

be engaged both with what the extenslomsts are recommending to farmers and what the 

researchers are des~gning for the hture 

5 PROCAFE initiated a very successhl Small Farmer Group Assistance Program Thls 

program has great value and should be continued Some will argue that the effect these small 

farmers have in overall production IS rmnimal, although this is mostly true wlth respect to bags of 



coffee, the real value is the social impact in helping the small holder to improve his situation At 

the same time he remalns a source of labor in peak seasons 

6 With respect to PROCAFE maintaining a high level of performance, it is important 

there be a program that continually strives to elevate the level of preparation of the staff This 

applies particularly to the research staff, at present there are no PhDs on the staff, but they have 

been receiving temporary support from outside Having a PhD does not guarantee that an 

individual will do better work than someone with a lesser degree, but having two or three PhDs 

will ensure that the latest scientific knowledge and methods are reach~ng the Institution There 

must be a continual lnfision of ideas from outside if the level of performance IS to be maintained 

The best way to obtatn that infbsion is by sendmg selected staff members for training abroad 



ANNEX I 

Soil Fertility Report, Dr. Marcos Pavan 



INTRODUCTION 

I am a soil researcher For 20 years I gained expenence in research In the Instltuto 
Agronormco do Parana (IAPAR), Brazil For the past 10 years I have been a semor research 
scientist in the area of Soil Science in t h s  governmental research orgmzation IAPAR If any 
of the observation I shall make about the problems of conducting research in acid soils are help 
to you, I wlI be pleased I would rate my stay In El Salvador as the best experience I have had 
in my professional career 

The activities pursued were the  fo l lowing  

1 Presented semnars to Agronomists and Coffee Growers 
2 Trained PROCAFE Staff on so11 fertility and coffee nutrition 
3 Conducted research In the area of so11 fertility 
4 Worked with PROCAFE Staff of the Department of "Sistemas de Produccion" on 
procedures used for soil research and how to perform analytical work in sods and 
communicate the results 

These activtties wtll be illustrated in deta~ls in the present report 



SEMINARS 

A series of seminars was presented to local agronomist and growers on how to manage 
soil fertility for coffee production 

Summary of seminars 

I Date Local 1 
April 25, 1996 Comrnerc~al Center of Lorna Linda, San Salvador 
May 18,1996 Beneficlo 10s Reyes, Juayua 
May 25, 1996 Finca Montebello, Santlago de Maria 
June 7, 1996 Asociacion Cafetalera de El Salvador, Santa Ana 

TRAINING 

A series of short-courses for practical traimng in soil fertility and Coffee nutrition was 
offered dunng May and June, 1996 to selected researchers Illustrated matends were promded 
in Spanish to each student 

I ION ABSORPTION AND TRANSPORT BY PLANTS 

Topics of the course 

1- Introduction charactenstics of ion absorption by plant-roots Selective accumulation 
of ions by plants 

2 1 Soil solution composition 
2 2 Plant roots estructure and morphology 
2 3 Plant cell components, composition and estructure of cell wall and plasmamembrane 
The Davlson & Damell model 
2 4 Rhtzosphere 
2 5 Ion movement in Sod diffusion, mass flow, and root interception 

3- Ion Transport by Plants Energy independent 
3 1 Dffiston Ftcks law 
3 2 Daman Equil~brtum 

4- Ion Transporte by Plants Energy dependent 
4 1 Chemcal potential Nernst equation 
4 2 Charactenstlcs oxygen, temperature, pH, Vitts effect, mcroorgmsms, etc 
4 3 Ion transport across membranes 



5 Mechanisms of Ion transport 
5 1 Transport from soil solut~on to roots 
5 2 Transport in the root cells (up to endoderm) 
5 3 Transport from the root cells (endoderm) to leaves and frutt through xylem 
5 4 Transport through floem (redistribution) 

6- Mobility of ions in the plant 

II METHODOLOGY USED IN LABORATORY AND GREENHOUSE TO STUDY SOIL 
FERTILITY 

Topics of the course 

1 Soil incubation wth h e  matenals to determne llme requirement (LR) for coffee soils 
2 So11 tncubation with orgamc materials (coffee pulpa, plant residues, manures, etc ) to 

determine the effect on sod reaction and mineralization rates 
3 Soil tncubation w~th  inorgaruc fertiltzers to determne how the fertilizers reacts and 

moves in soil 
4 Detemnation of adsorption capaclty of soils for phosphorus, potassium, copper, zinc, 

and boron 
5 Sod columns techntcs used to set up PVC Soil Coiurnns to study lime movements and 

reactions m sods Technics used to speed up lime movement in so11 Analysis of dramage water 
for environmental studles 

6 Determnatlon of mtrogen nuneralization rates arnonification, nitrification, 
volatiltzation, demtrification, and leachmg 

7 Soil pot stud~es coffee seedling responses to soil applied amendments 
8 Nutnent solu~on culture (soilless culture) for plant nutrition study, nutrient deficiency 

and toxmty How to make a nutnent solution and management (nutnent composition, pH, ion~c 
strength, etc ) 

111 ORGANIC FERTILIZATION 

Topics of the course 

1 Principles 
2 Orgamc matenal composition 
3 Orgamc matenal analysts and Interpretation of chemtcal analysis 
4 Orgamc matenal decomposition rate C/N ratio 
5 Orgamc matenal reaction in acid soil 
6 Orgamc metal complexation Chelation, Aluminum Orgmc complexes 
7 Orgamc matenal mangement rates, tlme, and type of application 
8 Management of orgmc coffee recomrnendatlon of orgamc materials, adjusttng w~th  
the N, P, K requuements of coffee 



IV BIOLOGICAL METHODS TO EVALUATE SOIL FERTILITY 

Topics of the course 

1 Principle of biological methods used in soil science 
2 What is indicator plants to detect soil unfertility? 
3 BioIogcaI method to d~agnose soil acldity problem and to determne lime requirement 
4 Biologcal method to determine phosphorus requirement 
5 Biological method to determne potassium requirement 
6 Use ofweed plants as indicator of rmcronutnent (Cu, Mn, Fe, Zn, and B) requirements 
7 Methodology to calibrate indicator plants with coffee response 

RESEARCH 

1 REDUCTION OF SUBSURFACE ACIDITY WITH SURFACE APPLED LIME 
AND GYPSUM 

Subsod acidity wth low calcium content and often t o m  levels of alummum severely affect 
coffee-root development in many salvadorian soils A greenhouse experiment was carned out 
w~th PVC columns (60cm high by 15 cm d~ameter) of a disturbed coffee sod that had sufficient 
subsod acidity to restrict root growth The objective was to determme the effects of surface 
apphed CaMg (CQ,), (dolomite) and CaSO, (gypsum) on soil pH and exchangeable Ca, Mg, K, 
and Al Soil columns were treated wth dolormte pH 5 0 and 6 0, gypsum or 213 dolormte pH5 5 
+ 133 gypsum rates The lmgation treatment conslsted of tnckle irrigation applled at 600 ml per 
week for 5 months, equivalent to 1779mm ranfall per year Tables 1,2, 3,4,5, and 6 presents 
the results on soil pH, exchangeable Ca, Mg, K, and Al, and catlon exchange capacity (CEC) m 
the sol1 profile Effect of dolormte treatments were observed in the upper 10 cm of the profile 
Dolormte mcreased sod pH, exchangeable Ca and Mg, CEC while decreasing exchangeable K and 
A1 Gypsum treatment reduced the level of exchangeable A1 whle mcreasing the level of 
exchangeable Ca throughout the 60 cm depth profiles Soil pH was less affected by gypsum 
Based on the effmveness of gypsum m reducing exchangeable A1 whle mcreasing exchangeable 
Ca deeper m the so11 profile and the effect of dolormte lime in the upper part of the profiles, the 
combmat~on of dolormte hme and gypsum appears to be an appropnate amendment treatment for 
Salvadorian Coffee Solls wth concentrations of ava~lable Al 

TABLE 1 Effect of surface apphed dolomte and gypsum on sod pH (Finca Ochupltan, Santa 
Anal 

r 

Sod 
depth(cm) 

0-5 
5-10 
10-20 
20-40 
40-60 

Control 

4 3 
4 2 
4 1 
4 4  
4 4  

Dolormte 
p H 5 0  

6 1 
5 7 
5 1 
5 3 
5 4 

Dolomte 
pH5 5 

6 4  
5 6 
4 8 
4 8 
5 6 

Dolomte 
pH6 0 

6 6 
5 8 
5 0 
5 0 
5 0 

Gypsum 

4 8 
4 3  
4 3  
4 4  
4 8  

Dolom pH5 
5+ Gypsum 

6 2  
5 4 
5 0 
4 9  
5 2 



TABLE 2 Effect of surface applled dolormte and gypsum on exchangeable Ca (Megll OOg) 
F~nca Ochupltan, Santa Ana 

TABLE 3 Effect of surface apphed dolormte and gypsum on exchangeable Mg (Meg/ 1009) 
Flnca Ochupltan, Santa Ana 

So11 
depth(cm) 

0-5 
5-10 
10-20 
20-40 
40-60 

TABLE 4 Effect of surface appl~ed dolomite and gypsum on exchangeable K (megll OOg) 
Finca Ochupltan, Santa Ana 

Control 

1 82 
1 42 
1 40 
2 73 
3 27 

Sol1 
depth(cm) 

0-5 
5-10 
10-20 
20-40 
40-60 

Sod Control 
depth(cm) 

Dolom~te 
pH 5 0 

9 15 
6 05 
4 37 
4 67 
5 47 

Control 

0 23 
0 15 
0 14 
0 30 
0 47 

Dolomte 

0 11 
0 15 
0 22 
0 22 
0 20 

Dolom~te 
pH5 5 

11 12 
5 55 
3 87 
3 47 
5 70 

Dolomte 
p H 5 0  

2 36 
1 66 
1 24 
111 
1 20 

Dolomte 
pH5 5 

0 06 
0 16 
0 23 
0 27 
0 19 

Dolomite 
pH6 0 

12 37 
6 52 
2 97 
3 97 
5 75 

Dolom~te 
pH5 5 

2 43 
1 47  
0 81 
0 64 
1 40 

DoIomte 
pH6 0 

0 04 
0 10 
0 18 
0 18 
0 19 

Gypsum 

34 30 
14 80 
10 60 
7 97 
12 10 

Dolomite 
pH6 0 

2 51 
1 62 
0 75 
0 75 
131  

Dolom 
pH5 5 + 
gypsum 

25 80 
9 77 
7 95 
6 20 
6 45 

Gypsum 

0 10 
0 14 
0 17 
0 20 
0 18 

Gypsum 

0 59 
0 21 
0 19 
0 22 
0 87 

Dolom 
pH5 5 + 
ms- 

0 05 
0 14 
0 22 
0 30 
0 22 

Dolom 
pH5 5 + 
gypsum 

131 
0 96 
0 73 
0 65 
1 08 



TABLE 5 Effect of surface apphed dolomite and gypsum on exchangeable A1 (megt100g) 
F m a  Ochupltan, Santa h a  

TABLE 6 Effect of surface applied dolomlte and gypsum on effective catlon exchange 
capacity (meg/lOOg) Fmca Ochupltan, Santa Ana 

Soil 
depth(cm) 

Soil 
dep t h(cm) 

0-5 
5- 10 
10-20 
20-40 
40-60 

Control Dolomte 
p H 5 0  

Control 

2 95 
3 70 
3 52 
2 63 
1 97 

Dolom 
pH5 5 + 
gypsum 

0 31 
1 08 
1 55 
1 77 
1 02 

Dolorn~te 
pH6 0 

0 33 
0 58 
2 15 
1 82 
0 81 

Dolormte 
pH5 5 

Gypsum 

1 97 
3 00 
3 47 
2 90 
1 37 

TABLE 7 

10-20 
20-40 
40-60 

Dolorn~te 
pH 5 0 

0 42 
1 00 
1 65 
135 
0 87 

Dolomite 
pH5 5 

0 38 
1 02 
2 07 
1 95 
0 70 

Effect of surface applied dolomite and gypsum on avarlable S-SO, (ppm) Finca 
Ochupltan, Santa h a  

r 
Dolom~te 

pH6 0 

15 25 
8 82 
6 05 
6 72 
8 06 

Control I Dolormte 1 Dolormte 

Gypsum 

36 96 
18 15 
14 43 
11 29 
14 52 

Dolom 
pH5 5 + 
gypsum 

27 47 
11 95 
10 45 
8 92 
8 77 



2 FIELD RESPONSE OF COFFEE TO DOLOMITE LIME AND GYPSUM 

This study was started in January 1994 at Cooperatlva El Chono, San Juan Opico, La 
Libertad, to evaluate the effect of dolomte lime and gypsum on coffee yield In the Report of 
December 1995 I presented the results for 94/95 harvesting In the present report it is presented 
the effect of treatments on coffee yields of 94/95 and 95/96 harvest (Table 8) Based on two 
years data, dolomte treatments Increased yields The best treatment was dolormte 42 odp1, 
corresponding an Increase of 26% of yelds (clean coffee) The best combination of dolomte and 
gypsum was half of the dolomte requirement plus half of the gypsum requirement, corresponding 
are increase of 2 1% of yields 

Impl~cations of these studtes wth  acld coffee soils 

Soil acidification is a natural process resulting in the leaching of soluble catlons such as 
calcium (Ca), magnesium (Mg), and potassium (K) from upper layers of the soil and their 
replacement on the exchange sites by hydrogen (H) and alumnum (Al) Thls process is 
accelerated by agriculture practices, includmg the addition of certaln mtrogenous fertilizers I-bgh 
rates of ammoma-based fertduer can cause acidification to considerable depth and prolonged use 
can led to aclddicat~on of subs011 I consider that the use of ammoma-based fertilizer is the main 
cause of acidlficatlon of Salvadorian coffee soils 

Low sod pH affects the biolog~cal cycling of nutnents and their availability to plants and 
mcreases the levels of soluble A1 and manganese (Mn) Soluble A1 IS toxlc to coffee roots and 
h t s  access to soil water and nutrtents Consequently, coffee yield output is affected and poor 
coffee growth may lead to soil loss through water erosion 

Our results showed that coffee sods can become acld and that the remedy is to apply hme 
Lune rases the pH, thus decreasmng soluble A1 and increasing the availability of nutnents Lime 
also correct Ca deficiency and dolormte lime supphes Mg as well The mampulation of pH ~n 
surface soils is techcally straight forward by surface applied lime matertds (calcite, dolomte, 
hydroxide, omde, etc ), but correcting ac~dlty m the subsurface is more difficult because of the 
slow movement of the effect of lime down the profile Deep incorporation of lime uslng 
speci- equipment has proved to be unpractical for established coffee plantation Reports of 
the amehoratlon of subs011 acidity through the use of CaSO, (gypsum) have stimulated interest 
m poss~ble use of thts product Gypsum IS rmned in Guatemala and is avatlable 1n El Salvador 
rnarketmg Our results demonstrated the effic~ency of dolomte lime and gypsum m amelloratlng 
surface and subsurfhce acldity and in mcreasing coffee ylelds in El Salvador 

Practical strateBes for amehoration of sod acidity are now available Contmued lirmng 
of top sods over a long penod of tune, sufficient excess of alkallne is capable of movlng down (O- 
20cm) the profile to neutralize ac~dlty Gypsum, applled on the soil surface has proven to be an 
amehorant whlch 1s hghIy efficient In reducing the deleterious effects of subsoil acldity on root 
growth and coffee yelds When the gypsum fiont reaches the subsoil, amelloration 1s due to the 
mxeased supply of Ca and the redumon in AI by a number of mechmsms To obtam maxlmurn 
benefit h m  both mendments, a combmed apphcabon of gypsum wth dolomte is recommended 
for Salvadorian coffee soils 



TABLE 8 Effects of surface apphed dolormte hme and gypsum on coffee y~elds at 
Cooperative El Chorro, San Juan Optco, La Libertad 

Treatments 

Control 
Dolomlte 32 odtree 
Dolomte 42 odtree 
Dolom~te 52 ozjtree 
Dolomite 62 odtree 
Gypsum 62 ozkree 
112 Dolom + 112 Gypsum 
213 Dolom + 113 Gypsum 
1/3 Dolom + 213 Gypsum 

Coffee Y~elds qq-orolmz 

RECOMMENDATIONS OF RESEARCH PRIORITIES IN SOIL FERTILITY 

95/96 

79 
84 
84 
80 
77 
74 
102 
73 
60 

1 Sod testmg for pred~cttne fertihzer and ltme reaulrements Anaiyzlng solls regularly for plant 
avadable nutrients is the only means of watchtng and correcttng changes m soil ferttllty More 
speclfic methods of so11 testmg are needed, espectally for lugh-yleldmng coffee f amng  
PROCAFE should improve the soil testmg to quanttty the effecttvely avadable nutnent in the sod, 
how quickly does tlus quantity changes dunng flowering, fruit growth, leaves and branches 
growth, hit maturatron, etc, as a result of nutnent uptake, nutnent losses on nutnent 
mobhzatlon Also IS important to identi5 how much fertllrzer IS required for dtfferent coffee 
culttvars (Catum, Pacas, Bourbon, Pacamara, Icatu, Catlmor, etc ) at different altitude (low, 
medum, and hgh) to rase and mamtam the productivity level of a so11 for maxlmum return upon 
input made 

Much attention must be devoted to the sod surface chemstry The quantlty of negatlve 
charge of sol1 knowlng as catton exchange capacity-CEC) IS a most Important parameter for the 
evalua~on of the produmwty potentla1 of a so11 wth vanable charge, for ~ t s  nutnent supply rates 
and for its fertlhzer and lune requirements Therefore, emphas~s should be placed on surface 
charge charactenstics of the coffee sods to better understand the fertlhty and recommendat~ons 
of h e  and fertil~zers Although the lmk between exchangeable acldity and A1 toxlctty appears 
to be ~nd~ect ,  we need to be clear about the role of surface charge ln A1 retention because of the 
unportance of t h  reservotr of acldlty UI the sot1 system, and ~ t s  great mfluence on the amount of 
total A1 m the sorf solutlon Also, because baslc cations are demonstrably laclang m many coffee 
soils, we should be clear about the ab111t-y of soils to retain exchangeable basic cations (Ca, Mg 
and IS), and the most appropnate ways to strengthen t h s  ablhty 

- - 

Means 

82 
93 
103 
8 1 
93 
82 
99 
77 
75 

YO 

100 
113 
126 
99 
114 
100 
121 
95 
92 



2 The Management of Acid Coffee Sods based on my experience in El Salvador, the large 
effects on coffee ylelds are caused by ddferences m coffee cultwars tolerance to acidity, In subs011 
acid~ty levels, and in the ac~d addit~on rate Differences in the coffee cultwars demand for subs011 
resources are also sr@cant and the effectweness of the ameliorant In neutralizing subsoil acld~ty 
1s an unportant vanable Coffee tolerance to acidlty is usefbl to Increase yelds on these very acid 
Salvadonan soils, to change the cost/pnce ratlo to values more favorable for amelloration, to 
utilize the water and rutrogen resources of ac~d subsoils, to decrease ac~d addition by reducing 
rutrate leachmg, and to d~verslfy types of product~on on acid soils It IS recommended to conduct 
studes on the tolerance to ac~d~ty of rootstock from different coffee specles Means of managing 
ac~d so~ls include l~me matenals, orgamc compounds, ameliorants wth d~fferent leaching 
charactenstics (gypsum, calcium mtrate, etc) utilmng root excret~on of bicarbonate in response 
to marupulat~on of mtrate leachmg and uptake Ac~d additlon rates must be reduced by using less 
acidifjmg rutrogen fertilizer, by closely matchng supply wth plant demand for mtrogen thus 
minimizing rutrate leachmg, and by managlng the ecosystem to mmrmze the export of orgamc 
mons It 1s recommended evaluation of organlc materds (pulpa, manures, plant residues, etc ) 
to accelerate the mobllity of surface applied h e  The formation of metd-orgamc complexes is 
assumed to be responsible for the movement of Ca and Mg in the sod profile Also, it IS 

recommended to continue the study on use of pulpa as sod ameliorant 

It 1s emphas~zed that the s~mple technology of lirmng to a soil pH at whlch maxlrnum 
coffee ytetds occur is an inadequate prescrlptlon for managlng acid soils Abroad vlew of the 
many management optlons should be taken 
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ac~d  sod chemistry and calc~um nutntion of apple 
Soil Science Soc~ety of Amenca Journal, Mad~son, 5 l(6) 1 526- 1530, 1987 (In Engl~sh) 
PAVAN, M A & CORREA, A E Soil boron equ~librium reactlon Pesquisa Agropecuana 
Brasitem, Bradla, 23(3) 26 1 -269, 1988 (In Portuguese wth English Abstract) 
SHAINBERG, I ,  SUMMER, M E  , MILLER, W P , FARINA, M P W , PAVAN, M A & FEY, 
M V Use of gypsum on soils A rewew Advances m So11 Science, New York, 9 1 - 101, 1989 
(In English) 
CHAVES, J C D , PAVAN, M A & MIYAZAWA, M Reduct~on of subsoil actd~ty in sod 
column Pesquisa Agropecuana Brasileira, Brasilia, 23(5) 469-476, 1988 (In Portuguese urlth 
English Abstract) 
INOVE, K PAVAN, M A & YOSHIDA, M Frxatlon of hydroxy-alumnos~lcate Ions (proto- 
tmogoltte) on swectrte Sod Sc~ence and Plant Nutntion, Tokyo, 34(2) 277-285, 1988 (In 
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ROTH, C H & PAVAN, M A Effect of lime and gypsum on clay dispersion and water 
infiltration in samples of a Brazilian Oxlsol Geoderma, Arnsterdan, 48 35 1-36 1, 1991 (In 
English) 
MTYAZAWA, M , PAVAN, M A,  BLOCH, M F M , MARTINNETO, L & ARAUJO A R de 
Effects of soil drying temperature and extract~on solution on manganese solubility (In 
Portuguese wth English Abstract) 
MIYAZAWA, M , CHIERICE, G 0 & PAVAN, M A Deterrmnation of alumnum In soil 
extract with fluonde selective electrode Revlsta Brasileira Ciencia do Solo, Campinas, 16(1) 
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Ciencia e Cultura, Sao Paulo, 43 (6) 3 5-38, 1992 (In English) 
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plant-roots by orgmc acid complexmg Reusta Brasileira de Ciencia do Solo, Campina, 16 209- 
15, 1992 (In Portuguese wth  Engl~sh Abstract) 
MIYAZAWA, M , PAVAN, M A & CHDERICE, G 0 SmuItaneous deterrmnation of aluminum 
by potentiometry and Iron by spectrometry in the flow Injection analysis (FIA) system Quirmca 
Nova, Sao Paulo, 15(3) 193-198, 1992 (In Portuguese with English Abstract) 
GIMENEZ, S M N , CHAVES, J C D , PAVAN, M A & CRUCES, I I Copper toxlcity m 
coffee Remsta Braslleua Ciencia do Solo, Campinas, l6(3) 36 1-366, 1992 (In Portuguese wth 
English Abstract) 
PAVAN, M A & WUTSCHER, H K Accumulation of nutnents at the surface of roots of blight- 
affected orange trees Comrnu~cations in Soil Science and Plant Analysis, New Your, 24 
(9&lO) 979-987, 1993 (Ing English) 
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a MIYAZAWA, M , PAVAN, M A & MARTIN NETO, L Possible mecharusm of manganese 
released m sod Pesqwsa A g r o p m a  Brasileira, Brastha, 26(6) 725-73 1, 1993 (In Portuguese 
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45 (2) 123-126, 1993 (In English) 
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PAVAN, M A, VIEW M J & ANDROCIOLI FILHO, A Influence of weed management m 
a coffee plantation on the exchangeable cation and cabon exchangeable capacity of soil wth 
variable charge Arquivos de Biologa e Tecnologq Cuntiba, 38(1) 305-3 1 1, 1995 (In 
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experiment for coffee production In Parana Arquivos de Biologia e Tecnologia, Cunt~ba, 38(1) 
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1 - INTRODUCTION 

After almost h e e  yeas  of wo~king in this project I have been witness to many 
changes and pi ogress in PROCAFE's or ganizatron and ieseaich I arnved to 
PROCAFE on Septembet of 1993 along with 9 othei advisois fiom IN and our 
chef  of party Dr Paul Duffield As the enwonmental advlsor I had the chance to 
get to know and woik with some excellent people that made my experience In thls 
pioject a very good one My task was to oversee and oiganrze all envlionmental 
aspects of project implementation I was fortunate to always find suppoit ftom my 
chief of party and PROCAFE's executive diiector and Board of Dit ectors 

With all confidence I can say that we leave today rn 1996 a bettet organization 
that we found in 1993 This change came about thanks to the hard woik and 
dedication of all the local ieseaichers, adminisbators, extensionists in PROCAFE, 
as well as the advisory team fiom IRI Advlsors and local ieseatcheis and 
extens~on~sts woiked hand to hand rnodernlz~ng PROCAFE Thls I oad to 
modermzahon was not an easy one for many of us that had to leai-n new ways of 
woikrng and educate ouiselves about new technologres Now, we are seerng the 
positive results of this effort that w1I1 help extend PROCAFEfs influence in the 
coffee indushy well into the 2 1 st centuty 

I am optimishc about PROCAFE's hture The technology that was Qansfened by 
this project m many cases was masteied veiy quickly and adopted by local 
researchers and technicians in a successfid manner Many technicians in 
PROCAFE had the chance inteiact and learn from some of the best in therr fields 
such as Dr Jose Rutilio Quezada in biologic control, Dr Lany Nelson in 
statistxs, Dr Marcos Pavan in sod fenlity and Dr Her culano Medina in coffee 
genebcs to mention just a few However, it was the quality of people at the 
receiwng end of this program that made this project the success that we see today 



2 - TERMS REFERENCE 

The enviionmental advlsor wdl serve as the pnmaiy advlso~ to PROCAFE on 
mvi~ormefital :ssues lelatec! to d f e e  pmduct~on and processing He will assist 
PROCAFE 's envnonmental and sods ~e sea~ch  department head of staff He should 
be able to assess cunent strengths and weaknesses of PROCAFE's pet sonnel and 
its program in the area of the envllonrnent and ~ecornrnend actwlt.les and t~aming 
to develop the ieseaich capab~lities of the department and its pelsonnel HIS duties 
will include 

Advise the PROCAFE Executive Directoi, Boad and COP on the env~ionmental 
issues related to coffee production and processing 

Advlse the head of the PROCAFE Department of Natulal iesout ces and sods, 
especially i egai ding the pi oper management of and envn onmental 1 eseal ch 
Pro@ am 

Assist PROCAFE to establish woiking ielationsh~ps with publ~c and ptivate 
oiganmtions with envlronrnentally  elated Interests 

Assist PROCAFE to idenhfy and quant~fy, to the extent possible, the type and 
level of enviionmental degmdation caused by coffee production and piocessing 

Assist PROCAFE to develop policles and standards related to sensitive 
envrronmental issues such as sod elosion, water qual~ty degradahon and pestmde 
use 

Maintan a list of restmted pestxides and advlse the PROCAFE and contractor 
staffs on regulahons affecting the purchase and use of restncted pesticides, 
especlaly by a scientific organmition 

Workmg wrth PROCAFE staff, develop env~ronmentally benign methods of coffee 
producbon and plocesslng while mamtainmg an emphasls on the revenue needs of 
producers 

Assist PROCAFE staff, especially extensionists, comunicat~ons and t~a~ning  
personnel, to incorporate enwonmental concems lnto their public and 
profess~onal programs of tnformabon dissemnation 



3 - WORK PLAN 

The task of this long teim assignment involved two aspects First, to cieate and 
build an effective enviionrnental unit with the best available technology foi 
environmental monitoming and second, WOI k with indiv~dual reseaichers and 
inteidisciplinaiy teams on specific envlronmental resealch problems and introduce 
new concepts and methodologies to PROCAFE's reseaichers 

It was essential in the plan to ci eate an environmental unit wlthln PROCAFE that 
can monitor and evaluate change in the coffee growing landscape This unit will 
capture and manipulate infommahon such as the cadshal of coffee fa~ms, land use, 
development, land measurements and weathei conditions around the coffee aleas 
and bi~ng it about as a cenbal geogmphical data base The system IS designed to 
capture any significant change in the coffee glowing environment and IS an ideal 
tool to measuie pioject impact and piogress The plan involved the establishment 
of a Geogaphical Infoimation System (GIS) for managing envlronmental 
information This technology well utilized is a poweiful tool for generation and 
tmnsfer of technology 

The plan involved woi king with indiwduals and intem disciplinary groups on new 
environmentally onented projects that were initially suggested in the 
Environmental Assessment Study (W Willmams 1992) Such projects lncluded 
pesticides used in coffee, watei quality momtoling studies, run off and 
infiltration studies, digital simulation models fom coffee processing facilities, 
cornposting and agrometeorology International experts were identified and 
biought m to shale their professional expertise with local researcheis From this 
mnteraction, skills and methodologies are exchanged, mesearch capability is built, 
and at the end a better quality pioduct is generated 

Fmnally, the plan included the establishment of working relabonships with public 
and pnvate orgmzations with envimonmentally related inteiests such as The 
Institute Geografico Nacional (IGN), Secietana Nacional del Medio Ambiente 
(SEMA), Direction Nacional de Economa Agropecuana (DGEA), Salvanatura, 
Green Project, and others 



3 - SUMMARY OF MAIN ACHIEVEMENTS 

3 1 - Establishment of a compiehensive seivice onented geograph~cal info~mat~on 
system (GIs) in PROCAFE that evolved to became one the most advanced and 
piofitable in the country The system includes a vector and rastei based GIS, 
global positioning system (GPS) and satelhte image processing capability 

3 2 - Design and ~mplement a national coffee weathex monltonng system that 
opeiates seven iemote statlons scattered around the coffee gowing aeas  and are 
connected via cellulai phone technology to a cenh a1 ~nfoxmafion processmg 
center 

3 3 - Contribute to the publication of the Biodiveisity Poster as part of a @eater 
enviionmental awaieness campaign oigan~zed by PROCAFE on behalf of the 
envn onment 

3 4 - Conhibuted to the final agreements on intei-~nstitutional coopeiat~on between 
PROCAFE and DGEA, IGN, Salvanatura, ES Eneigm, and others 

3 5 - O~ganization and ~mplementation of a multi-seasonal wate~ quality study of a 
high altitude bop~cal lwei which drains a coffee cultivated wate~ shed 

3 6 - Updatmg and maintain~ng PROCAFE's ~estncted pestxrdes data base for 
coffee 



4 - LIST OF DOCUMENTS PRODUCED 

May 1996 Conseivatron and biodrve~ sity of the coffee forest 

May 1996 Poster of coffee foiest biodrvei sity 

April 1996 Irnplementatron of a GIS pilot ploject for an electnc utrlrty 
d~stnbufion system in El Salvado~ Constancy ieport 

Februaiy 1996 Coffee soil feitilrty study based on foul years of soil chemical 
analysis of coffee growlng area samples 1992-1996 Internal document 

September 1995 Geogt aphical information Systems Techn~cal Bulletin #3 

October 1995 Project Rwei El Mollno Executive sumrnaly 

Octobei 1995 Desarollo de un SIG en PROCAFE 1995-2000 Documento 
interno 

May 1995 Inter-institutronal cooperation agreement document between 
PROCAFE, The Direction Nacional de Economia Agropecuaria and The Inshtuto 
Interamencano de Cooperacion para la Apcultura (IICA) Documento convenio 

July 1995 The advantage of knowing where you stand ABCAFE Magazine 

February 1995 Dlgital srmulatron model of water used rn coffee processrng 
facil~ties m El Salvador Internal research document 

January 1995 Future perspectrve of the GIs system m PROCAFE Internal 
document 

November 1994 PROCAFE'S future GPS operabons and needs Internal 
document 

November 1994 The bamboo garden composter 

August 1994 Loss of sed~rnents and nubents from coffee plantations rn Volcano 
San Salvador Internal research document 

Apd 1994 Guide to Pestrcides used m coffee m El Salvador Internal document 



March 1994 A diagnostic of fol~ar and sol1 analysis results from sam~les of 
coffee fai-ms of El Salvadoi 199 1- 1993 Inteinal Document 

January 1994 Action Plan envu onmental component PROCAFE document 

Novembe~ 1993 Moving towaids a sustainable coffee f a i m g  PROCAFE1s 
envu onmental five year shategic plan 1993- 1997 Internal document 

4 - RECOMMENDATIONS 

4 1 The GIs has a chief, five technicians full tlme, and a secretaiy This unite 
has achieved a satxfactory level of technical development, to the point of being 
profitable The recommendation is not to fix anything if it's not bioken It would 
be good if "la gerencla" could see that an oiganizational meetmg takes place eveiy 
Monday in the GIs room in order to organize semces being offered to clients 

4 2 An important investment or capital of the GIS are the tra~ned technicians 
PROCAFE1s leadership in this technology will require comtments  to continue to 
train this personnel and to keep competitive talents with compehtive salaiies in the 
growing infoirnation market of El Salvador 

4 3 The GIS hardware and software was the most advanced in 1993 In two more 
years there will be a need to update and upgt ade hardware and software to lemain 
competitive A new plotter with laser technology will soon be needed to ieplace 
the old pen plotter The queshon about moving to a UNIX operating system is 
important and should be p a t  of a larger plan w i h  PROCAFE that involves the 
"informatxa department " 

4 4 It is recommended that Beatnz Geitrudis Chavez be hued as full tlme staff 
Dmng the last six months she has received GIs and GPS tralrung The quality of 
her work speaks for itself, she should be hired as a GISIGPS Technician 

4 5 Weather stabons are operated by Ing Saravla who collects, analyzes and 
distributes weather informat~on and Ing Hernandez who helps with maintenance 
of the measuring equipment m the field The amount of mformation generated by 
the system is overwhelming for just one individual It is recommended that 
PROCAFE assigns an extra "Ingeniero" who will collaborate genelating specific 



agiometeorology products and help rediiect this actwity to a self financing 
operatron in the future 

4 6 Technicrans rn the field of ag~orndushy are well tlained and well equipped to 
offei ser-vices and techntcal advlse in the aieas of coffee piocesslng and coffee 
qualrty control It is recommended that PROCAFE ieolganize this peisonnel in a 
way that they may operate mote rndependently and atbact new busmess followtng 
the GPS model PROCAFE must not oveiIook thts potential in the future 
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SUMMARY OF MAIN ACCOMPLISHMENTS 

1 Review the Strateg~c Plan - 1992-1997, in relation to the capac~ty of the transfer of 

technology umt to ~mplement thls plan Analyze each component and provide adequate 

recommendat~ons to our actual sttuatlon 

Results 

Analysis and recommendations provided, strategic plan revlsed, actualized and ed~ted Document 

prepared 

2 Preparat~on of the consultant's Plan of Work - 1993-1 997 

Results 

Plan of Work prepared, edited and approved by PROCAFE The plan consisted mainly of the 

general objectives of the consultancy, the specific objectives to attam, the strategies and the mam 

actiwties to be performed by the consultant from September 1993 to July 1996 Document 

prepared 

3 Preparat~on of the Plan of Work for the transfer of technology div~s~on for 1994, 1995 and 

1996 Documents prepared 

4 Orgamzatlon of the transfer of technology department m order to implement an effectwe 

system of technology transfer 

Results 

The department with ~ t s  three unlts and 17 offices in the country has been orgamzed to attan 

better rntegrat~on of offices and regrons Computemation, standardlzat~on and cod~ficatron of the 

documents and reports were established Documents prepared for these activities 



5 Trairung of Extensiorusts on Coffee Production and Transfer of Technology Methodology 

Results 

a) The 48 extenslonlsts In the field recewed approx~mately 80 days of trainlng In different aspects 

of coffee and extenslon methodologies In the country Manuals, summary of trairung m d~fferent 

aspects of coffee and extension methodologies In El Salvador 

b) Three (3) extenslon~sts were sent to Puerto Rce and Mexrco to obtain thew Masters degree In 

extenslon related areas 

c) Forty five (45) extenslorusts vislted several countnes (Honduras, Guatemala, Costa Rxa, 

N~caragua, Mexlco, Colomb~a, Texas and Flonda) learnlng about the extenslon work In these 

countnes (on the job tralnmg) 

6 Asslsted In the trainlng of coffee producers 

Results 

a) Preparation of teachmg materials 

b) Teachmg methodolog~es developed and ~mplemented 

c) Approximately 15,000 coffee producers, includmg 2,915 women, tramed In modern 

product~on technologies wth 664 trainlng actlvitles Documents and reports prepared 

7 Development and incorporat~on of transfer of technology methods to reach small and 

unaffiliated farmers to implement ths methodology 

Results 

a) Development and implementation of a practical and simple methodology of worlung wlth 

small coffee producers 

Actually 1 18 groups of small coffee producers orgamzed 

a 1250 small coffee producers are members of these groups 

a 118 groups with nurseries of coffee wth 1,050,000 plants established 

70 demonstration plots established and reports prepared of all act~vltles 



b) Development and lmplementatlon of a methodology of workmg w~th medlum and large sized 

coffee producers 

Actually 9,906 coffee producers (large and medium) asslsted 

43,750 mz of coffee under direct techmcal asststance Report prepared 

c) Development of a system of visits to reach unaffiliated and hard to reach farmers 

Actually 20,83 1 visits to farmers by the extenslonist Reports prepared 

d) Development of Gu~dellnes for the organization of "Local Coffee Committees" to support the 

work of PROCAFE In their communities Actually, two (2) pilot committees working In Santa 

Ana (Reg I) and Guadeloupe (Reg 11) 

8 Assisted in the selection and management of short and long-term consultants In my area 

Results 

Approximately 50 weeks of short-term consultants in my area 

9 Assisted the commumcations unit in the development and implementation of a promotional 

plan 

Results 

Prepared matenals for internal and external use by PROCAFE personnel and by coffee producers, 

radlo, TV, newspapers, etc 

10 Assisted In the development of a credlt program for small coffee producers 

Results 

A program was established wth IDB, UCAFES and seven small coffee cooperatives to prowde 

credit management 



1 1 Organization of the unit for the preparat~on of educational modules 

Results 

Traimng of the personnel and acquisition of the equipment for the umt 

Flve modules on sod fertilization and coffee management already prepared 

12 Assstant Team Leader on two occasions, provldlng the admlmstrative and technical 

leadership to IRI consultants, team and the management and coordlnatlon of the USAID/W 

contract 

L ~ s t  of Documents Prepared and Coordmated by the Consultant 

on Extenslon Management 

Strategtc plan for the Transfer of Technology Dlvlsion, 1993-1 997 

Consultant plan of work, 1993-1 997 

Plan of actlon for the Transfer of Technology Dlvision for 1994, 1995 and 1996 

Transfer of Technology Divls~on monthly reports - Jan 1994 to June 1995 (30 reports) 

Strategc for Transferrlng Modern Coffee Technology to small coffee producers, 1993 

Workshop on Interpretation of Soil Analysis Samples, Feb 1994 

Workshop on Plantung, Monltonng, Evaluating and Estabhshng Goals In Extenslon, Jan 

1994 

Deteminatton of tramng needs by the coffee extenslorust of PROCAFE, Nov 1993 

Workshop on Methodologies for Orgatxzlng Groups of Small Coffee Producers, Dec 1993 

10 Workshop on Fundamental Aspects for Transfemng Modem Technologies for Coffee 

Production 

1 1 Modular short courses for farm adm~ustrators, Feb 1994 

12 Modular short courses on Systems of Management of Coffee Plantations March 1994 

13 Workshop on Integrating Research and Extenston March 1994, Apnl 1995 and Feb 1996 

14 The Vdtdatlon of Technology for Maxlmum Results in El Salvador March 1994 



15 Transfer of Technology Audio-visual alds preparation 

16 Training plan for 1994 Jan 1994 

17 Methodologies for Transfernng Technology in Coffee Feb 1995 

18 Methodologies and Strateg~es of Worlung with Groups of Small Coffee Producers, Feb 1995 

19 Groups Techmques for Working w~th Small Coffee Producers, Feb 1995 

20 Plan of Work for Transfer of Technology Divis~on for 1995 

21 Orgamzation, Funct~on and Work Strategies for the Divis~on of Technology Transfer for 

1995 Feb 1995 

22 Guidehe for the Utilization and Facil~tators in the Process of Transferring Technologies to 

Small Coffee Producers Feb 1995 

23 Guidelmes for the Organization of Municipal Committees of Coffee Producers to Adv~se and 

Promote the Work of PROCAFE 

24 Guidelines for the Validation of Technology in PROCAFE Feb 1995 

25 Guidelines for the Organ~zat~on of Managenal Information and Reporting for Division of 

Technology Transfer, Feb 1995 

26 Summary in Table and Graphtcs of the Actiwties Performed by the Division of Technology 

Transfer dunng 1994 Jan 1995 

27 Technologies Recommended for the Production of Coffee when the Pnces are Good 

Feb 1995 

28 Project for the Production of Coffee Nursenes with Groups of Small Producers, 1995 

29 Project for the Establishment of Demonstration Plots w~th Groups of Small Farmers 

30 Nominal Group Techniques March 1995 

3 1 Tralnrng needs for Extension~sts Working wth Small Farmers Nov 1994 

32 Group Processes, Traintng Module, June 1996 

33 Leadershp Traimng Module June 1996 

34 Participation P l m n g  wth  Groups of Small Coffee Producers June 1996 

3 5 Soil Sampling Techmcal Document May 1996 

3 6 Folm Sampling Technical Document May 1996 

37 Soils Amendment Techrucal Document May 1996 

38 Soils Fertilizat~on Techmcal Document May 1996 
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INTRODUCTION 

The present report summarizes the activities carr~ed out by the Advlsor from January 1 to May 
30 96 penod whrch was mostly devoted to technrcal document wrltrng and production 
although other tasks were undertaken in the areas of insect d~agnos~s training conferences 
and wrltrng of essays Since our contract ends on the 30th of June and as requested by the 
Ch~ef of Party a document entitled PROCAFE YEAR 2000 a included In th~s report with 
some reflections about the Foundation its challenges and opportunities as the 2 1 th century 
aproaches 

Thanks are expressed to all PROCSFE personnel and management for facilitat~ng our work 
throughout almost three years as well as for the trust and support of IRI the Chief of Party 
Or Paul C Duffield who always supported and encouraged our job The Comrnunrcat~ons 
Departament s personnel provlded a friendly atmosphere and cooperation that greatly 
faclllitated our edltorml endevours 

Although technrcal wntrng was the m a n  actrtrvy durrng thrs final semester support was also 
provided to the areas of plant protection and training as follows 

1 Turbelar~a associated to earthworm cultures 
2 Beetles in stored dry coffee beans (Salvadorean Coffee Councrl) 
3 Parasitoids on catterp~llars rnfesting ornamentals (pr~vate nursery) 
4 Coffee fruit borers infesting cashew nuts 



- Cronology of Coffee Culture [Jan- aprrl No 1 ) 
- Cronology of Coffee Culture (May-Aug No 2) 
- Cronology of Coffee Culture (Sept-Dec No 3) 
- Wrndbreaks rn Coffee Plantatron (No 4) 
- Nematodes Brology and control (No 5) 
- Root Black Rot (Rosellinra) (No 6) 

2 Techn~cal Booklets 

- Agrometeorology (No 2) 
- So11 samplrng for analysrs (No 3) 
- Leaf samplrng for analysrs (No 4) 

3 Coffee Culture Poster 

Thrs artlstrc undertakmg iecelved my support rn these areas 

- Concept and vlsron of the Poster 
- Elements of flora and fauna to be represented 
- Wrrtrng essay to present the Poster 
- Elaboration of table w~th class~ficatron or organisms 
- Detail progess monltortng 
- Consultrng with knowledgeable ~ndrvtduals on details of Poster 

4 Coffee Culture Manual 

Production of thls book was rnttlated by the end of 1995 wtth the following steps 

- lnterv~ews with technrcrans and admrn~strators on general objectrves and detarls of 
the Manual to secure coperatron 

- Gatherrng and review of rnanuscrrpts then back to authors 
- Other correctrons 
- Illustrat~ons captions 
- Correctron of galley proofs 
- Work wtth prrntlng company for deta~ls last mrnute correctrons etc 

t also contr~buted one chapter to the Manual entltled "Beneficral Organisms In the 
Coffee Plantatron Total number of chapters was 20 and I also wrote the presentation 
sf the Manual (a preface) 

FINAL CONSIDERATIONS 

As an addendum I am presenting an essay on "PROCAFE YEAR ZOO0 whrch may 
provide an Input m plann~ng drscussrons for the future of PROCAFE as an rnstrtutlon facrng the 
challenges and opportunitres of the next century 



5 Lacebugs rnfestrng castor bean plants 
6 Beetle larvae borrng ornamental trees 

1 Workshop on lnteractron between Generation and Transfer of Technology ( 1 day) 
2 Advmg CEL [Natronal Hrdroelectrrc Commrsronj on possrbrlrtres of applyrng 

brologrcal control to water hyacrnth on water bodres 
3 Earth Day Conference (Hotel Presrdente Aprrl 22 and 231 

Conferences 

Presented In PROCAFE regronal offices 

1 Quezaltepeque Feb 29 Ecology and Coffee Culture - 45 Coffee grower 
2 Crudad Barrros Aprrl 30 Pestrcrde Impact on Coffee Culture - 25 Coffee growers 

I Radro Sonora March 20 Half hour rntewew on Brologrcal Control and Integrated 
Management of Coffee Fru~t Borer 

Trar ning Courses 

1 Workshop on Ecology and Brodrversrty Offered to 24 PROCAFE extension workers 
from all three coffee regrons of El Salvador (Jorntly wrth Dr Franc~sco Artrgasj 

Essays Wrttten 

1 'Coffee Ecologrcal Salvatron of El Salvador 3p 
2 "The Need to preserve the coffee plantation text for coffee culture Poster 2p 
3 Workshop on Brodrversrty and consetvatron of the envrronrnent (wrth F Artrgas) 

105p 
4 Impact of Pestrcrdes on Coffee Culture 1 I p 
5 Coffe Culture Poster Clas~ficatron of anrmals and Plants 1 1 p 

Technrcal Wrrt~ng 

1 Technrcal Bulletrns 
The 1995 ser~es was completed w~th the follow~ng 8-page bulletrns 
- Geograph~caf Informarlon Serv~ces (No 3) 
- Sod Insects B~ology and Control (No 4) 
- lntegrated Management of Coffee Rust (No 5)  
- Know and Manage Weeds [No 6) 

SIX more bulletrns for 1996 were publrsred or ready for publ~catron 



PROCAFE : YEAR 2000 

JOSE RUTlLlO QUEZAOA 
IPM ADVISOR IRUPROCAFE 

After about three years of serving as lntegrated Pest Management Advlsor for the 
IRIIPROCAFE Project, time in which Ialso acted as Advisor for the Communications 
Department in the area of 'Fechnlcal I'Jrltmg I would hke to present a few personal 
reflections on how I visualize PROCAFE by the year 2000 and beyond I do not pretend 
to make a list of recommendat~ons but instead offer my input to a vision to the future wlth~n 
the framework of the changmg circumstances of a world In a process of global~zation 

I PROCAFE will have s protagon~c role In the restorat~on of natural resources 
and env~ronmental qual~ty 

In no country in the world coffee culture represents a haven for the flora and fauna 
as fi does In El Salvador The coffee ecosystem also preserves fertile volcan~c soils, feeds 
the aquifers, and purifies the air as well The ecological services performed by coffee 
culture are not known nor appreciated In their entirety 

The need to face the ecological crisis of the country will make both the public and 
private sectors look for the right answers PROCAFE, through development and transfer 
of new technolog~es encompassed wthm the ecolog~cal preoccupations, will be capable to 
make substantial contr~but~ons to the efforts of biodiversity conservat~on, reforestat~on, 
agrrcultural diversification, sustainable wood and lumber productron, ecotourrsm, 
conservat~on of aquifers and water bodies, and so on 

The recent adquisition of the finca "San Antonion can prov~de the opportunity for 
PROCAFE to organize its activities on the farm to undertake research projects on coffee 
culture management focussed on env~ronmental Issues, such as 

a) B~ologically lntensrve lntegrated Pest Management (natwe or imported beneficial 
organisms) 

a 4 Intensive use of predators, parasitoids and entomopathogens 

a 2 Use of antagon~c fungi (such as Tnchodema) 

a 3 Use of plant and animal extracts (Neem, crustacean carapaces) 

a 4 Use of cover crops (native or exotic as Arach~s) 

a 5 Grafting 



a 6 intensive use of biotechnology, tissue culture, etc 

a 7 Organic coffee production 

Gourmet Coffee 

Experimental Ecolog~cal Coffee M~ll 

Watershed management 

Set aside 10% of farm as Btological Reserve 

Use of reserve to rescue plant germplasm, either dtsperse or in danger of extrnctlon 
(Fruit, lumber, med~cmal, etc ) Estabhshlng seed banks and live collections 

Dwersification plots, including model fuelwood production plots 

This farm will also be an important traming center for both techinicans and the 
public, In order to contnbute to development of an ecological awareness Its facilities 
will be adapted in a way to constitute an important stop for "ecotour~sm" due to its 
cultural and biological ~nterest, all of whlch will posit~on PROCAFE among the 
tead~ng environmental conservation rnstitutions 

PROCAFE w ~ l l  be self suffic~ent to carry on and expand its acbvit~es In a 
sustamable way by 

Offenng technical tra~ning courses to agricultural firms, both national and regional 

increasing the volume and quality of its technological products, such as certified 
seed, seedlings, grafted plants, parasitoids, entomopathogens, etc 

Collectmg funds from "ecotourism" visitors 

Selling high quality technical publications on coffee culture subjects 

Increasing volume and qual~ty of soil and leaf analyses 

Expanding geographical mformation (SIG) servlces 

Presenting environmental restoration projects (water quality, biodiversity, sod 
conservation, etc) to secure funds from tnterested donating agencies 



PROCAFE will be serving the community through 

mansion of its commun~cation programs In newspapers, rad~o and telev~slon, as 
well as the production of technical documents 

Partlclpation In campaigns ~nvolving children and youth In env~ronmentally related 
events 

Active partlcipat~on in env~ronmental programs, promoting coffee culture as the last 
bast~on for the preservation of flora, fauna, and other natural resources In the 
country 

Fostering theses projects carried out by unwersity students to Increase knowledge 
on env~ronmentally related coffee problems 

Establ~shtng cooperation lmks with governmental and non-governmental (ONG'S) 
entitles, both natlonal and international, preoccupied about rhe environment 
(reforestat~on, biodiversity, etc ) 

Carry out or foster Integrated education programs with the commun~ties adjacent to 
"Flnca San Antonlo" 

The env~ronmental future of El Salvador is cr~tically linked to the survival of coffee 
culture because of the unique ecological benefits of #IS agroecosystem, the survival 
of coffee culture, in turn, is closely linked to a highly techn~fied, ~mag~native and 
creatwe PROCAFE In a posibon of leadersh~p In the consewahon, augmentahon and 
susta~nable use of natural resources in El Salvador. 


